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BRATEE DT EAHEY #EE Y FpE )

H=

EERATTEE 15 & 40 18 3 LU 10 {EFEE i - HE &R AT
BT ST (Bambusa oldhami) ~ EIEETT(Bambusa edulis) ~ ¥785(Bambusa
beecheyana Munro var: pubescens ) ~ [ii/'1(Dendrocalamus latifloxus) ~ /7 (Dendrocalamus
giganteus) ~ T2 i(Phyllostachys pubescens) ~ EEVT(Phyllostachys makinoi) 2 5 /7T
(Phyllostachys lithophila)55 8 T(FFOCHES 2002) - H AT AEZERARE - EE AR
g R L EGE eSS 150-1,500 m [ 0 DAEE AR B ~ aki—
W E S MR A (2003)FH & RA M E&EMTMGIRR 8 - BHIE =557
H BWITEAMEETT » H el R 178 R Bl 2 B - BRI - 8 5&
FEEME > BEEHEE - FE - BEESN > RHEREITM AN EUEEEE - SO
ENT o ANTEEFEIKIAE 4-5 H - HEWIRE HESRES: - FRe] ERER SN AT #EE
By AT AREE BRI S SR LR - TRt inh B2 AT E i £k - B AEIN
BT R ERIRNERTT ~ TRTT ~ Fom T RAETTSEE - BRI AT Z i 5e RIE Fofi
Do RIEARW T A s 250 B A a Tk Beli 52 » FEH T REaT 2 Moyt ~ 1
AR AEYE RN - M a7 e RIVEARE R  IRERIATT R 2 EH
ZSEWYE -

DAl

At sE Z A Lo — VA SCE ZaTTEE M FEARALE TWD97 (217209,
2597706) > LY 902 m - HEFTEHRE > L 2016 4 2 HAEATTMAEEL 3 { 1010 m #Y
IEAPEEETEITHE - HEHEE SRS - 18 8N E -~ MTiRFERMEIR - R
FITHEGER  ETHIRE T > POERESMI AP AR EERE 15 PR EIRg TR/
Z AR - LAY ERZERE R R o RELAES Oy 2 B AV R E -

D TR T B MR ERT S ARAE » 10066 E2ALTHHETER 53 5% -
T EAMEE > E-mail: thchen@tfri.gov.tw °
D TR B e R AT AR - 10066 ZILTHRIER 53 5% -



P S

AHAFE A I L A PRI o SRS B A BRI AR | s TR BT Ry
10,567+1,553 14 ha™' » (R EIBS4AR S 2 RE LR > 2 R4 By 1,533+473 # ha™! (14.51%) »
FAGEEBIRRAE > 3 4F4E By 3,600+1,480 £ ha' (34.07%) K7 - 4 4 KDL | By 5,433+603
Fhha' (51.42%) > (EFFEREIG 4 T4 RLLEZ EVTIARIGEEE T T15—FLLE > B8
= 2 AR 3 AT T

AT RMRIEE S SR TTRESEIIREE fy 7.3+1.3 cm> SEEITTE By 14.9+1.9 m -
IR NS Ry 7.721.6 m > BN LRGSR - 2 ARV PRI - ST S
IR TR R 3 A - 4 AR B2 BT WhGRET EERBEEEREE )
WIS (8 1) » HATRRERARLL 7.0-7.9 em FH % > 4l 36.3% » HAR 8.0-8.9
cm > {5 24.3% » i@ 60%TTRALFA I A& - HalE 1 B R &R - Aot
iR ie A ] > NI R /el oAt (left-skewed distribution)

L ARATTHMR S R R AR

\% YA SEF R SIS SN T E
R (A (Fk ha'') (cm) (m) (m)
5 1,533+473*) 6.5+1.6° 14.2+1.9° 6.7+1.6°
(14.51)?
; 3,600+1,480° 7.0+1.2° 14.8+1.7° 7.5+1.4°
(34.07) X )
. 5,433+603 7.7+1.1¢ 15.1£1.9 8.1%1.6°
4 KPLE (51.42)
Q= 10,567+1,553
(100)
iy 7.3+1.3 14.941.9 7.7+1.6

D RE (AR - ANOVA 7177 MR TR0 RAE a-0.05 ZEB/CE | - JRE e

5o
Y RS A SRR AR E AR BT
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TRHER TR 73 BIEBRATAR ~ Feffg ~ B Rt B AR A Y Sz BB T IR oo T - FAS S
HAF

FRAYEEZE  y=0.262x"-0.3771x -1.6593 R2=0.9426

FAEYIBEE | y=-0.0192x" + 0.4972x-1.3237  R2=0.6799

HAYEEZE |y =-0.0098x + 0.2103x-0.572 R2=0.3526

M A EESEE  y =0.2436%% +0.2221x -3.2951 R2=0.9394

B x=fRITHafe > y=5%8 1Y EiiE

FHAER TR HE AL T AR W S Y T B A B > IR EE AW R DA BB 4R A=)
BHZEHIRMR SR AEYEIZEHR - HERNER 2 ks -

Attt ALY BRZE By 1244427 8 ton ha”' > H AR BRZE By
106.1+24.3 ton ha™' > {5 85.3% ; FE (&L EESE By 13.242.5ton ha™! > {5 10.6% ; BEF-4
YEHZE By 4.540.9 tonha! > {E(5 4.1% o WA FEESM LAY B SAAE > 2 F4
LA B EE y 13.843.9 tonha! o il 11.1% 5 3 AEA4= 484 )47 56 f 38.6=17.8 ton ha™' >
15 31.1% 5 4 FFA4E R DL F4E A Ras 8 by 72.0216.0 ton ha™' » {5 57.9% » 4 FE4 R DL F>
TSR ~ A - BEROM EEVAEYERZE F RSN 2 AR 3 AT T
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" = 5 # H EE e
AR (F) (ton ha™) (ton ha™) (ton ha™) (ton ha™)
2 11.6+3.3%) 1.6+0.4° 0.6+£0.2° 13.8+3.9%(11.1)?
3 32.7+15.1° 43+1.9° 1.6+0.7° 38.6+17.8°(31.1)
4 KBl E 61.8+14.3° 7.3+1.2° 2.940.5° 72.0+16.0°(57.9)
4=t 106.1+24.3 13.2+2.5 4.5+0.9 124.4+27.8(100)
(85.3) (10.6) 4.1) (100.0)

VOSP{EAEREE © ANOVA 4347 » MHEFREFRRAE 0=0.05 Z BEE /KT - SR
P BN Ry AR R & B A AR ) B S B, AR B s EAYLE

o DGR 2 A ZITIRBIRE RS HAE RN EERR > BUnAERE
BZIRG > iRt EEAEYIEHZERIR 4 FAERL B T —FU B Bnatea
IR TTIBZ  Fr AT/ b e T2 T (R S 2 E B DU s BT R TT -

5 [FASCRR

PRI ~ IR ~ BRRZ (2003) RREM EREFITMETER 2Tt — LU & K8
REBAMIE Ry - MREERIFEZT] 25(3): 107-120 -

BROCHE ~ BRZ55 ~ TAIR ~ TR - BRAH (2002) EVIRERMET-TER - 175
Pt g BE VI e R Y R R T 251 3 -
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lfEtEl (Jatropha curcas) Ry KiEkf(Euphorbiaceae) it Jil fif /& (Jatropha genus) % FE.4: 5%
FEREARSUNEAR - FERFFEM o s (kernel) E0HA AT EE 50%LL | » —fAE
40~50% 2 i » H ATASEIRR S E E 2B S #8 Zhang 5 A Q01D HYRHFEEE(E R 51
I 15 S 1 e At Y 28 (A UM AE. 0.90 BRI ERAYIE (21 - JS i (E 25 AR IR (RA IR -
PRI AR B A Y A 8 AR A AR B 41 - S99 MEE 2 A P e et Jas A AR )
T4 SE B fdE(Rupert et al. 1970, Parthiban et al. 2009) » BHS F BT # 215 | A B R
AE RS ~ PUIHEE T - B SRR TS R 2 IR IE - 85 LR
st in Z - 2RI H AT SRR ATR - B T E4RH SR DLAYIRL i (biotechnology)
7 NIRRT B e B 1 2 & AR S8 AR fir(Sujatha et al. 2008) » 4H 5% (tissue
culture) i DU /& (47 B L HYHRE » TCEAFMES I IR E ARG - Al REHAR R R
(embryo rescue) RIFEIE « F FHAE R EE T B AEGEEEHSHT (somatic embryo)HJE
fif = Mohan %5 A (2011) AFRHIFZFy B MRS E T HEA TREESRE » SEERZH 45-90 RAYAZN
FEER AT DA RS B RS B N - NMESEIN TS S AR - s T ESAsC H e
AVIFAE - FERLHAP AR A R B DUSROS B B E AR » B H TR s e N HE
FAAMT o Uit BERE I R » (BN INEES KoK » hS M e i i B A G 45 B
R o TSR 4Y 18~24 (& H A BATE - PRaEtArit 2008 FRHIAE TR FECHTT -
HATEAE ¢ Wiatefed § ZRERaisl (/. integerrima)fisd_ EHUSHIP AR - B HERCH—
R F BT R EARR R - RN EER R B R (shrub) » £ 26 73 Re st
RGHRE T SR E HR 2N A AKEEE ST » TR ERE 4~8 M H %
BIRTGATCASE - EFERC Fi RESEEY) - EECRES R F, REPERAIANE » B
B EACRATES) - AW5E HIBREST I EASTRE A S I - W BN A BRa T

D T T B e BRI EMRAE 0 10066 SALTHETERR 53 5% -

" ESMEE > E-mail: ma@tfri.gov.tw °
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Fs A > WIERES B RE Fa ~ Fs ~ Fy » Fs ARSI 11X -
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SEIRHVEEES - AT RORHD o SRS O A S BRI R M S AR EGR 1) 1203
PSS A B Ry Fao 1K ~ Fs 3 Bk ~ Fa 4 #RIL 8 (BB IK » EAEMRT 23R %)
R REREAIRR - &S HHTE T EAVEE DL Fy AR (£ F2Ax § HYB)BH(E 228 (open
pollination) Y Bk B A S = VA T & - H 6 UL EMGEHFAEA 600kg HYER(GER 2)
HURy $ HYBx 8 Y32 BiR(F, HAORVETER » (hEtaAE R 414ke - BEASEET
FHHEAT IR A -

HER AT BRI A BRI RIDLF, 4-3 SRR BRIV S £ & S E iR
H 2014 49 H 16 HfET#2F % 2015 4 11 H IERIEBHEEEE  BCREILT 12 (EH
IR 18-24 {5 B CEHE R 2V 6 (87 - 1M Fs 3-4 5EAVBHICAEEIRE HA 11
{E 5 (2014 4 10 H 26 HE2F) -
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RHE GBI 2 AR, -

B REENWIRERKE L AUAR S IR E R H97E 67126%
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EOMEREEE] 49.96% » HLAUE 2-3 57HY 45.97%FRIAZEH - FAR S RGN do i
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EEER - SEFEMRAVRIFARIZE - BRAR ARG -

1. el Fi~Fs JEROmiais 2 £ R

Tt gl TOOBE e BIIGER AR A

(cm) frEsElem)  AEC)  FHEE
F, 5 242.015.7 H~#4L 80.0+19.9 502484  4.4420
F, 5 189.8429.3  Mp4l~H 102.1¥17.4  47.4%15.0 5.013.2
F; 4 162.5£22.1 H 111.2428.6  38.7+12.5 82435
F, 9 157.1£30.5  H~3RH4L 82.41352  459t14.6 6.132.0
Fs 4 149.7420.8 =i 68.8115.6  37.2%47 57125

7 1 WEAELESE R R ER R AGCEIR S | REMEMLBENSE - P4
(primary branch)@& 51 FEREE 2L ARIEL
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(+FAXxSHYB)  103/9/8 209 2663 155 157.3 - - 50 422 18 162 90 118.0 600 F4 1

(¥+HY1015x 3 C) 103/9/16 102 126.5 14 165 9 939 33 29.7 1 2.6 6 6.9 192.1 F4 8

4-6

9 HYBx 3 FzA 103/9/6 12 149 118 1534 47 56.2 49 519 10 8.9 7 4.9 290.2 F4 4
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feE R B S M S bR E 5
g D BlaEE

=

fLEfz Ik S s NE A& - fERE] 81 2 BUFSEBh RS ARECR T - Bida
R IR STk o FFS st S5 R AT L At » (5485 KO BREMAE - e e &
%~ HIEERF - I B EEDE R~ Bz ieE B R SUSMOARR B Bk - i
EEREANTF S EEGEAR ~ BHIEEE - s - BErHERE) - MEAESLURS
MITEREME - EMRBOEZRIA S - AIHTE R SR PSR EOER « £ RBRIERL
FE - $RH1E 5 B B S AU SRS » B ERE] 99 AR - DUK SR Al 2 bt Ry slBasth, -
HETTIE M S5 B (BOE PR 150 Pi/ha DU RAEIFSE - B E R S R 2 SO R
FrEt E R 2 ifd - SRR SRR B SR e A T B (R R ()
HE ~ BREL ~ JERES) - FHERDANSMI A ERBIAE R EE(L - DUTREIR BN A& 5
HRAE SR B BAFEiaHE - 75 Ryt is b oe Ot AR 5 50T S e e A REFRE 678 RO AE AR
T 2 2 2275 -

Dabes

SRS N R I ST S AR TR 500 250 - R B RS M -
AHFERIM I EEARRL 150 PR/ha DU RYEISEEECE S (BRI - ARE AR/ Ay 0.125 ha
(5025 m?) » BRI PYHEITRREL - BEHY ~ HHE » FOMK T BBt R AR ~ HETE - SRt -
58 - SO0 - SR o e TEE R SR ARG SRR
417 > PREE 2 m > {TEELY 3.5 m - SRR 1,306 PREGA - AR sttt o Rt AC

Sk R AR R I e e B - PR AL i B SR fe T e A SR R AR > ISR H Al
ARG RS s AR ORI - BBE AT e A S R BT 2 fefid > GRE

M DURTHEIRER AT - WEARE - B8 AR SOR -

D ITERRE RS T R AREABR AR AL > 10066 BILTTREES 53 5 -
HWENEE > E-mail: cmchiu@tfri.gov.tw °
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S S
— ~ M R IE IR
FHLE FHITRENEE N EH AT 5 4 > 5T S KEHE - HArkoo e
VRO Ry 3.19 em o PSR E By 3.46 m 5 RIS EERI LRy 5.66 cm - PR E By
5.01m 5 FEFPIIRGEE Ry 5.32 em - PR E Fy 3.80 m ;A SR FIIHGEE fy 7.34 cm > SF
PRl By 5.67 m: S PERE By 3.15 em P E B 3.23 mo HEETHEAEE 545 #R(B
/BT 186 Pi/ha ~ AHEUE! 181 fi/ha ~ SE#gfe! 131 #r/ha ~ #1354 34 #r/ha ~ 501 13 Fh/ha)
T NFRFR ©

F1. U ST A PRSI LR AR o0 688 S AH GRS (105 -8 B 455

- Ty DBH (cm) Ht (m)

8 /ha  FARE fvME P EEE FRE BME S EEE
B 186 6.50 1.00  3.19  1.11 5.00 1.50 3.46  0.73
FHER 181 1390  1.00 734 234 8.20 2.00 5.67 129
SehERs 131 1190 130 5.66  2.57 8.20 190 501  1.58
3 34 11.00 130 532 2.64 6.80 140 380 131
STV =R K 6.40 1.00  3.15  1.63 6.00 200 323 148

LIS HE I MTA(ANOVAYRIE 5 flfeififE DBH fsfsHyz= 5 Al [FfsffE ] DBH
(F=17.73 ~ P<.0001) ~ f5f{=(F=11.88 ~ P<.0001)ZEZIE =5 > L Tukey fR7E 5 fRAE
DBH Ktz R ARG - ARSI EREE &R - HR B LR it > &K
R B RS0 © (DL Tukey e PR ITERBEE 250

=~ btk 6 FAEMETE 2 B E MR T

ARFERBREEA N BZE Gt - PRITHIRARG SRR ~ SUliisl - 1% YR ~ AH S R
S5 6 TafEfEIL 816 PRI 1,306 #REAAR) » BeHIA FEE AN ER R SRE(E
REEIGHAESTR - 6 TRIEHYARS T ERH 100% NERy 41.7% » Hi 5788 - 18
1Bt BOCIRR 2 T 60%LL | » AH3e(fiEss 15.4%) ~ R OaEE= 5.9%) ~ fd(frE
TR 0% R R (KB AL -
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100

-.'H.F.'..._..ﬂ..-.
80
F 60
5 - - BEE
%ﬁ """ FH ERE
2 40 - — Jtigst
AN - ffE
IS —_ 50
20 B ok
\\
0 : : : : : : I
0.5 1.5 2.5 5.0
fofthe (4F)

1. o bithbelE 6 FE M AREFROS ISR

DL ANOVA fgiE 5 TEfSHEAE A [FEEE H AV EREH AR - SAIBEE ISR
(F=18.87 ~ p <.0001)ZE#E 725 » @D Tukey fE (7RIS - RICIGTERE - S
FIEREEE » AR B » SRAHIRS.OA © (L Tukey i e PR e R 7=
5)

= FEHERER B IE MR SR A
AWTTE Ry T EFEHL R ERRE IR S R BelE T HE THEAE FORMEAE 2 T2 > HEAE
aR R R BEHEPZ AR Y > B R 2kg ARETRUETRE AT 7 5% - ~FI9ieE L - R
FAME R T > EGHERUR > FEACRERRY 0.5 FEAEEAR(100 £ 11 F)iFF - 6 fRffE
R T R RIERTE VAR FOER 15 4(101 £ 11 A )ETHRE - EEHEEE
P A R R E A2 BL(P<0.05) > (VBRI AERE 47.1% » HANRITELE T faE &
WEEE AR BHR S 4105 F 4 A)REGER > 287 - fHEBHE AT SR
BRI 80%LL FAVEEESS » SEIRR /Y 60% T » B0ofa B SRR E AR B A
MEETTRFE N - EIEEBOT T > & TIRE TSR - HEACREERE L 5 BifERF LR
AL AR > LI ANOVA i - FEHERR B S IOER - Bfs - (iR =2 -
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22 2. LB 6 fEIEMRE R 2 B GRS
ot 1005 H 1004£11H 1014E11H 1024F11H 10544 H

SERFANN) 100 71.7 36.7 27.5 0.0
SERACY) 100 72.4 55.3 41.4 0.0
FHERBIN) 100 91.7 90.0 88.8 85.0
HHEICY) 100 90.8 90.8 88.5 81.6
EAaN) 100 11.7 10.0 8.8 5.0
E0al) 100 25.0 19.7 16.4 6.6
HEE(N) 100 25.0 20.0 17.9 11.7
FEFE(Y) 100 39.5 36.8 32.2 18.4
BEEN) 100 91.7 88.3 87.1 83.3
BEE(Y) 100 89.5 89.5 88.8 86.8
FEREAGT(N) 100 60.0 58.3 58.3 58.3
FEREAE(Y) 100 61.8 61.8 61.8 61.8

GE Y REGEALEE ; N BARE LR E)

+
&5

'I:lli;

feadJk B SR B AE AR DL 6 TR TR Ao - AR RMIRITH - PA
MRS R - BBt ftt 3 > 28RS O aRE - JERIHHE B4 &
R O SRS > SRR EERAREE - JEAR G SR RAE TR - RS
o DIaER - AR RS SREE 80%LL L - E R EIRRRIOER 60% @ H3% - Sl
£ EABCER R - BIFESEREUR > R s R el > eSS ISR K
ARE > HREEBMAERENE - HECERS - o] B B - HRR A - Hit
SRR EMAROR - BEGE 5 4% > s AHE > NInth Bl KAy > Tt a0 £
SRR T R BET ) Z PR i » AL - YA ~ A0~ B O e R oK oy s e 2 At
EAEE -
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2016 AMEIRIRF BRI NS Gam (5 —2016 42 9 H 9~10 H

24P IE FR SR A ST B A Y B R SR
M mE="

S

BB R 73 A 3t (landslide) YRR B2 » JERKHRERMEAY S 30 2 2 FIHIE
BRI S S H AN R E - 2009 - 8 H 8 H - Hfi v (Morakot) g F i 2 5
S B AR R R Y SCEE - R TR Bt - (R SV PE r PRI SE R R AT N
EYTFETL  BEEA 3 FREZFME(R-PAE - BUREARE - ZaubkiE) thER R S5
BEE\HIEE A - ISR VBT ER B T R AR R B A TE AR S TR E NG
PREVERR L ~ TR - BUREMERERYTE > AR SREELER
B ARERM S E e ] B AN - TR IR R MR SISO RE > EEA AR IR
T AP EHIARR > W0 By T VSR BRI St MO SN B REET & AT e
$% > 1 HRESR AR DR AR AR MR SR - (E B BLE SRR R E R IR A 5
PER > Ui I8 TR PR A S AR T AORE - I - AslER 5 H o2 5T Artnit s
BRI E R > B6 LRSI 2 RS - IR AR AR AR AR - AR
FH R Bt A 2 A R MR A B 8 L S T Y B R A MR - U AT R A 550
WEEN MU NEEAR > IR HEA RS -

DAl

AFEREVAREAHL AL 24k 8.7 K pE(223212 N, 2532256 E, TWD97) » JHE E Ky
938 m > $7[F] 65 J& » PHYHLE 25 [ - MIEEZFEEE AR o LEARERMF S 24 ha B8
P2 N TARGEMHSE © 75-20-74-10) > 12 2009 = 8 F 8 HNEACRERESEAR » #
s\ SE PR R AR BRI T 16.3 ha > BARFAT I EIRISEMHARE - PR 30 ha KHif
BREEHIFREEHE - &OBIE 7 Y ERNEERH > FALTTEHR B R EHET 0=
AHEY) R IMef - Z3REREEHY ~ SR R AR MRS (LsiiE H ATt N Rm ok
YR -

D TR B GRS ERIIT L o 84443 ST AN RE P ELE 198 5F
" SEEEE > E-mail: fschou@tfri.gov.tw ©

15



2016 4 3 HHAR] > AEARERH T LEE 1 {E 50 m x 50 m (0.25 ha)fyk ABEE: - %
RIRHVAH R BLAEE - L Bt s B g AR AR - MR ENE ESE 1 em
DU EAIRIARRNGRSE - Wacsksi R - fos BEA(DBH) ~ irE ~ ks - (3R5GETE
R TR PSR B B E SR - WA £ 0.25 ha AY7K A REEMEERY 6 FESG
Betel « A~ L5ERE ~ LIEAR > LR ~ 58T ZERES R - TR AR 4
e o MR EEO RS E(EE) o RMRIZEH SRR & > MEHM N EA &
EMRE) - st/ N EiRREE SRS -

S S

SEERBTOK AR E P IA 19 A Hrp DIE s TR R B S R (EIRER 45.61%
HIR Bl Ryl LIl (41.2%) ~ LLIERRN(3.58%) ~ EE IR B AR (2.12%) ~ A (1.95%) (FR 1) -
It 5 FEFS MRS AR Y B FE A S 2 94.46% » Bt =i Ry 5-7 m » BURIL ARSI EE 1
B S E -

ARt 6 FRSGEREIA 2/ N IR R BB S VL BIA0ER 2 fios » TSR /N
IREEESAELAIEAZE] 10 (2 DA ERVERR - Ho il Pe2m S 2 22 BIVEA > RN
PILLEARE R At 3.2 1% > BURASRHE R R IR AR IR et FULR > 38R
F ] AR 3R /K oy B8 Sy > AN RETENE 5B Y R R SR S BHA TSR - 58/

P10 A Z2IRFEHY 4 A)IVEZE - RRAENIFREGR; A AR -

ZHIRIE (8.7 K)FREFHIALAE 7 R0 B TR - Rl N\ TSRS AT BRI A7
ERE > EEER R A TEMETE AR B (FRE) B 305 (B s AVEERIE - 0k
BEREFFIFAREE - K2 > BRsEHR 2EH/INE i N B oy (RR ) Bilsth_E BT 57 (84
EHVEEBIEHE & - I RR IR REEIE 2 8P B R - FHYRE - BEIEE

WIEMERINZ B o & SR A EMARIBUT AR B 2R ARz - S
P By £ R G SOBARCE AR Y VR % BB E I RS AR A B 2
{EEIRIE 22 BT RAF/K - PREFEHRERVIFAG R MK - 8k o] DUER 28 T & B AR Bt AR M
TRIAHIITE » A1 1 & BV IS MBI ZR AR AR R B - R LA (R
KRB ARt B i bk 2 2655
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1. Rt AR R B E

+ = ” 4] 15 =

T R AN b e e
HEET Mallotus paniculatus 323597 561 2832 62.89 4561
LI ik Trema orientalis 7081.93 182  61.99 20.40 41.20
LLIEH Litsea cubeba 26657 43 233 482 358
FEICEEE K Rhus javanica 305.78 14 268 157 212
H(fat Tetradium glabrifolium 151.50 23 133 258 195
B A Perrottetia arisanensis 49.12 11 0.43 123 0.83
EUMEIE  Maesa perlaria 21.50 11 019 123 0.71
KWEFSK Eurya chinensis 32.43 9 028 1.01 0.5
SLiE] Triadica cochinchinensi 64.02 6 056 067 062
7K $ Wendlandia uvariifolia 18.74 9 016 101 0.9
TR EERR, Acer albopurpurascens 113.10 1 0.99 0.11 0.55
EHEWHE  Glochidion acuminatum 20.93 8 0.18 0.90 0.54
(BN Alniphyllum pterospermum 30.77 4 0.27 045  0.36
=EMS Ficus esquiroliana 13.31 4 0.12 0.45 0.28
MTERBIER  Glochidion rubrum 6.64 2 006 022 014
AR Aralia bipinnata 5.73 1 005 0.11  0.08
SEHAINE Persea thunbergii 3.14 1 0.03  0.11 0.07
AT Engelhardia roxburghiana 2.27 1 0.02 0.11 0.07
B Zanthoxylum ailanthoides 1.33 1 0.01 0.11 0.06
ZER(Total) 1142476 892 100 100 100
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R 2. ftEih 6 fE Bt AR /N AR R B A EE

\
/|

faiiE By HiE(em)  fRE(cm) e/
It Macaranga tanarius 8 132 16.5
[t Macaranga tanarius 1.5 125 16.7
[fr#fd Macaranga tanarius 7 90 12.9
I fe] Macaranga tanarius 6.5 50.5 7.8
LLIZEZR Hibiscus taiwanensis 7 154 22.0
LLISEZR Hibiscus taiwanensis 7 80 11.4
LSRR Hibiscus taiwanensis 4 33 8.3
LSRR Hibiscus taiwanensis 4.5 56 12.4
LA Litsea cubeba 17 111.5 6.6
LLIERR Litsea cubeba 18 60 3.3
LLIERRR Litsea cubeba 10.5 105 10.0
LLIEARR Litsea cubeba 31 100.5 3.2
LLIE=ivk Trema orientalis 6 93 15.5
LLIE= ik Trema orientalis 7 46 6.6
LLIE= ik Trema orientalis 12.6 73.5 5.8
MIE{Ti Trema orientalis 10.5 67.5 6.4
H3at Mallotus paniculatus 5 57 11.4
HET Mallotus paniculatus 6.2 74 11.9
=3 Mallotus paniculatus 5 30 6.0
3T Mallotus paniculatus 17 92 54
FECRES N Rhus javanica 8 98 12.3
FENEE AR Rhus javanica 8 40 5.0
FENEE RN Rhus javanica 16 138 8.6
ENEERN  Rhus javanica 5 48 9.6
5| FSURR

PO ~ FOE4& (2007) LLIMAEL ~ SETERS TN i S MRS e ) 2 (R B A B AR [BD R IR Y
[ZHE - 1F9) ~ BB B A W& EH 4: 297-306 -

Chou FS, Lin WC, Chen YH, Liao CK. (2015) Monitoring the Vegetation Dynamics of
Early Succession Following a Landslide on Shanping Forest Road. Taiwan J For Sci
30(4): 217-28.

Kuo YL, Yeh CL. (2015) Photosynthetic Capacity and Shade Tolerance of 180 Native
Broadleaf Tree Species in Taiwan. Taiwan J For Sci 30(4): 229-43.
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2016 AMEIRIRF BRI NS Gam (5 —2016 42 9 H 9~10 H

R H T A RREREMN R E R E

S N bz i

S

BB AR E e LA o B AR % - 1980
FALMEIEE SRR 0L > RS T AR S 2RI - DRBOR e R 25 25l P g
Z 1% TR AEA RO F AR 7% Fo e B RS,  Sve B B FH DR SR MR B (Y 0 B2 v - L I3
ERR N ESEYE R SOt SR TR S R e DA REARARE LR -
% R A BB AEY) - AT INPERE B e AR R BLRS - Rt /K52
i) e~ HIEE IR R R E - I et E E SRS - FEBREMERAVEILT
s S R ARAE ) > S R E AT RE A R A - SRR A BB E A H
EHEME - PR Y B B A A By A T - DR SCE PaRe —TE
R JEE SR AR A BB FH A RV RERE © SR A S = - RSBEYIFELL
A REVATLUEE Y ~ TGS SOK D BE R > B NI iR E - BRY A2
Fret DUR A ST TR e 7 v BE B H DA Sk B b B » LIS SR A B -
AHFE E L FE AT SO B 5 E T SE I - A 2012 ST RE T4
Fig 2 2016 FHAR E @R LR ITEER DL T #sliRE T G ER SRS KRR
MR & AR T RN A B a1 EE RIEI  sHb A F e T
BRI 2 A5 > DU & R EE AR ISR 2 B -

DAl
— ~ Sl i B B

AT SRR LN BB FE R AT SRR I PSS 33-35 #thaf (LN & 17 4RIEEESS
HEEEERESY 5.59 km o AWtk EGT - Bk IRREHETT 4 A IRk
[P > BT i PE SEREAG (S 0.5cm) ~ B FHEE 08 FLESE 10cm)~ BRI (% 10cm)>
KFEHEREH » 5950 > FE LRI R 285y - A 4 TR RS E Ry 50 em) » 5350 5
FLEGEEE L AWIE 10%) - FELEE LEFL 1 RS - AHAC 10%) - 8

D IR E AR RIELDL 2 4E4R o SRS T RE R EERFS 300 9F -
T EEAMEE > E-mail: kyho@mail.ncyu.edu.tw °
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EGEERE -+ HHEAC 10%) ~ [RHEGERE 1) > FoRE/NE 8m*18m » EfEEk Ry {15
JEFE 50c m > 5T 16 &/ & -

=~ e

TR H E DURIE &/ N& T s o 1 3t 16 & - B/ NEDIATHIEFr
S AR MOR 2 i B B 3 B il DA R L B 3 (ERE » BB T/ 0-10 Ay r R4
« BFELDLBISEE & 5% - BUSERE 3 EESATHUY 153 B DA S0 AR 300 g #EFT
B > IR 48 LA - HUGER DARAE TS N 22 IRz > 49 4-5 K2 1&
T AIBREEMIE - BPEEER Y AR B NE R T EET 3 REEERAGL I EE A —
{EREASL » 3 48 {iF] - 55— 71 » MORERIZER BRI AR LB E BE/ NE &7
& 10 BRDA B2 g FeiE T AR R B a3 (Lumnitzera racemosa) ~ JEHIE
(Avicennia marina) Jz 131 & (Excoecaria agallocha) » I EERUEEAR 10 £ It 2016 4 1
A% 2 AR#ETES AR EHENSE 14 /N&E 3 MREREARMSE SR SB L NE 7
IR AR TE 0

=~ BBk
(—)LEEET

+#R LA 20 mesh ERdEAEET - B Z &R IR AL 1:10 BUEEPIE/KOR & » Asts
LL3 g 188 ¢ 30 g ZKEH/K R HIERA > KeHAFE — K& > HILL Eutech Conl1 FEAERI 45
BT BRIENE AR ARV EEEE -
() Ik

T BELL 20 mesh EidE AR5 A HE1 TR o AR T AR B E K EE—A(Bray-1
method)#E1T5EE - FHSFHCIZ(2008) Z g7 » HE B SeSeFFEL 2.0 g TIEER
25 ml ZE 8N IIAFERUR((0.03N NH4F J2 0.025N HCI) 20 mL > 55955452 1 Sy ifEhll
AEJE > HUS ml ZIEIRINA 4 ml dEfay CIRERELIRBET/KEESE 25 ml > & 30 77
" LA TR & 882 nm T HIERE(E -
EEARE

TBELL 20 ~ 35 mesh EfdEARAR 5 ] HE 5 - HOAE 774 EH2FHIEE(2008).2
TEAWE S ERNITAETHE o BRI 0.5 ¢ ZRMFDHRT - DIREE
JIA IN KoCr07 10 ml #55R &% > NILA 20 ml SERREEYS 24 R HAFE S 81& I A
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ZEET7K 200 ml > DUREAENIATEEEMSE ] 3 2 4 FiRiE AN AIBEAREE > LLO.SN
FeSO4 TH,O /AR E < - BRI ERGAL 2 AR 4k 2 5 Sk P 2 PR PR&L Ry i E 44 RE T
0ok FeSO4 THL0 FTRREZ JRAE ml &1 -
(MEfE AR ERE

72016 £ 1 H 2 2 FIHHE - MRS M - R E RS 2012 FEMGERER
—REARFHEER LS ERER Z S AR EDETEIR T -
(I)EEmE - WERRE KR KR Z 5

BB BT A wliR SR EHRRGNIE /- IRIB MR Q000 B AL EHEYI EE R 2
EFEALZ > IR Bt b HE O ma At Sis 2 BB - e LLE/ N &
T 10 PRECAREIRERSE 3 R BGEAEE 1 I DATE AR AR Li-3100 S - BV 3 | 2145
EHR— AR - TR WERRE RS S/ KRG ER IR 8 £ 9 R Rt Bt — 5B/ N
#E1T 8 B > ALHRYE Marcar(1993)HV I E&\ER 7 7AGT RO HUSEUE -
A EREME

AABRLL Li6400 TRzt A1 E FHIE B THIE - DO T8 1600 pmol m?s™
R B TRAE R eSS - fE G IERIR 2R R s s - BREN =X’
HUREE =E - SR B RIE — g R - B/ NEEEES 10 [EHEA%R -
SRETEAEL 480 (1 -

SER G

FAR LT BE B FH s e IR R E T BE A - ] DABHER S IR R e e B T 1358
HEE EFREAREE - T EEETE 2012 42 2016 FEEMHA - aEEEERR L
iy E A5 W i PHET - BERRmt e e B 2 Ml 35 e de (I PHET B /3 38OR, > S R &b
AR AT A I IR BB T BT - MY EFHEG®RAY TR TN S - IRk 2 5
JE PR FR A Ry > L EARI R g R B 2 B oy NE M TR HIEATRE SR A R
iEteTrt - AN NEEYIME K EPIME Z HIEA R R IR A REEI - 55—
H - SR RS BACE - BRI R B A Rs A RSy 2 &
B HELETEEE ZmERE - REEHBRIER S 200 R - 0o 5
—EERE

B 3 ERE RN A RBEIEINILN S (MR B NeF Ry 2 AR > H
H o3/ R A R BT A R PR ER B (A T B PHIR I A A FR (AR T A
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WEHVEUE B MERUNI R i B B P R e ) A & - HIRE SR LIS
WA B AR PR EM TR - (E HIRAC I 0 RE B F (B B RV BN - 55—
o FEES BT EER E INREE e RR B SRR R RAYI RS
EREGFHEEIR - EREESANEENEENS - sl REREII A ENNE
MEfEAZE s B LB B e B R R L (H IR R A R AT A2 B 73 HIIH
SO HAERF A IRERCR - MR R IR ETNENN S > EREEE Y
e A iR (E - (ARZE R TRV - BNAGEE /S &/ KREEN S - &
T B AT e B R R IEF BE > RIS s E =Ky - TTEEN
Fe B> 2 2R S A /K &/ D i il B K BRI S BE B FH AR B /K Sy 2888 B K 2
& £ L RAEYG w4 I R SR K T S H IR TRk (LIS - JELAZS /K YRR AN 1
AANPABGE > AELHE AT RS PR RIS T T -

(e o R BUE BRI R e e B AR AR i H B A s R e & R
o LhRg 2016 FAFHEERRIERR - T — P E R thE A m B
AR - Hak =R R e s & 1 R E A 2 2RI -
HEEH bR R HEE = N - 55— FEALBSHEY) (B Em B i G B
RS E S A R LA IR - BUREEE O Ecf Bl 214 - (EAERR e
e EERI B HiRETA SR aRREE 1% - BEHSR LSt rT sy A P4l iEE
TEYIHEE S

5| >R

st ~ AR - FFELT (2006) DURAEMEEF SRS AT BRI LIy 2 v Tk
PRET - MRCEWTFEZRT] 28(4): 43-52 -

BRAZK ~ BREAZE (2000) SIEEEHMEEE 29T o MREENTIEZRT] 22(3): 81-90 -

BESAE - FFMEAT (2002) MEZERNATBEEE HH BLUR CUEI M 2 iS 2 i 9% - MREEMFE 2T
24(2): 71-78

Marcar NE. (1993) Waterlogging modifies growth, water use and ion concentrations in

seedlings of salt-treated Fucalyptus camaldulensis, E. tereticornis, E. robusta and E.

globulus. Australian Journal of Plant Physiology 20: 1-13.
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2016 AMEIRIRF BRI NS Gam (5 —2016 42 9 H 9~10 H

B8 R A FEAERRER &8 RNRFLR

i

S

I e R TR i P 1 3 e R B 5 B G R Y R PR AT R B B A AR R APIE R SRR
REFM 2w > AERTEFDERRDESERR RS EEFDEETET) - W E(E
S5 EFFIET RS P2 M R A B S - P EIGE 6 (L BEFS MR RS IR
[ > HIE SRR HE e HERADERR - HERERNERAHE 7]
TERAETYE > EROCETEIE RIS MR - BT R A R fy—
B S5RTFF 180 Tl 578 [ A A SE e S T P2 4l (Kuo and Yeh 2015) - AHT5E
AT RIFESE AT S0 TRFAEERIEDE & 78 I HAE 45 R R BB 7 4 - Wi S
YEETETTELE ARG ~ er R R AR (4

Pabr

ATHFREHT SO FEEE AR - J9RAEAE R B R B ARV i ] - AR AE
2~5 4F[H > BiEZH1E 50~200 cm il > HETHENEER S ZE 60~150 cm [ « FRHITY
TEAR SRR B RS P R BB N BT - THIE RYEE 7 35 2 A el iy MABHT R
FFSEE « 7% 2014 K2 2015 FFHYFRZE(6 H 2 10 F)#E(TAEBDIE - (S RIS
TEF Z48(L1-6400, LI-COR, USA) » JHIZERE CO, JEMEREELE 400 pl L AHEHRE
70~80% » IR fEELIEAE 28°C » BHEGHEMIE 4 £k - £/ 12 (EFE R ADEEIFE AR E &
B/ RSl EEAERIELL 0.95 - A BUE R Rz 5 R AOLEERDEETE IR (As)
RS R 5 B Ry e B RIRG - iR - B R ARE(C V)N 5%HT 4 {1 Asa
BBV > R ETENDEETE S - IESh 0 FE 0~50 pmol photon m”s™ HYEE T HETE
[FEHITE » A HEOEHE AT SR A - B S F R Ry B0 B R R sZ 55 1 6l
B o {{KH5 Kuo and Yeh (2015)AERARTT A - R RIEREETB TTE 7 Ry(1)>26.0 5 (2)
25.9~21.0 : (3) 20.9~15.1 ; (4) 15.0~12.5 : (5) <12.5 umol CO, m™s™ EF(F%4F > 477
BRI EREE 1~ 2~ 3~ 4~ S AROLHEEITE - [5MERBTE - PEMifeE - i -

D FRERREH RS S TR IATER TR 1 9F -
T EEEE > E-mail: ylkuo@mail.npust.edu.tw °
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TR I2AEAE) - & PFAIFE K Kuo and Yeh (2015)# 25 e 1 C5e iRy CBORTRE ~ JeH(E
Bl S IR ARME > HET 206 RfEAVEEE - St B 0B B = e S TEIREE
SHBEEMHEM -

SER G

iz 50 ffE 2 S4B HIEIAE 10.1~28.7 pmol CO, m™s™ [ » DA EENE R S HFIR
=5 53R Rs 28.7 F 28.5 pmol CO, m™s™ » JH RS M B ER I S 4R 1 2 St Rl -
SATEIIE 21.0~25.9 pmol CO, ms™ » BRIEEIMTIE AR 2 (UPF MR G LLSE S - BP4t
~ AKHEAISE 10 FE (R 1) o i & 7B IAE 15.1~20.9 pmol CO, m?s™ » A EFIELE
MRk 3 YR 2t - st RN - B%SEsElL - HAZLEE 20 1 > (SR
40% = JATESIAE 12.5~15.0 pmol CO, m™s™ (HS(TE » T7H GHUAM ~ BN - BILE
S 120 > AERSUEMT 25 4 AU REE - /NIRRT - RIBUGR - B - &
EFETCDE - SRERITER MPARIR S 6 foffE > HOEATE IR 12.5 pmol CO m™s™ » /&
BRSPSl S BTN PR « A5 S0 BN iasek 1~ 2~ 3 ~ 4~ S FEHHIELH] >
7R Ry 4~ 20 ~ 40 ~ 24 K2 12% - Kuo and Yeh (2015)38 &1y 180 feffd - _EACAIAMI 2k
TEEHIEEG 3 R 10 ~ 21 ~ 39 ~ 18 k2 12% - HLRIWTFEEE RETT - GBI A RS
Wb R AT Fife&ES - R AtEURTE 40% -

Bt 206 BIFEHDEETEIREIR > TS AR 78T 70 BB EINTRS ~ SemiE
o B IR AR A EA B ELAR IEAHBA (] 1) LSRR R R S RE A SR O B ATRS
YerE R R R - BTG EHS SR ) > e LR e Eek - FE £
TEYIH D CHERE R IR R » LR HIE Y CRENIRE KOt &T8 18 5 - (B A T #E & fErY
AR E R IR AR R B AR B2 - H ATER S HIET A RS - %2 2 /E
SEROEETERMIRNE RV - (RINF2 SR & A EETETT ~ SCEIRTES  JemEies ks
RRREE - B TOEETETT - =0 E E IR R — i Sl A B (B R - BLAE A
SRR B E S E R RTE SR B G R B8 - I RZ 4R 2 B E il e LG &
(18.3~26.4 pmol photon ms B (EBIAHIH 57 » BAMFESEELR 1 Hy#E & &
(23.6~26.4) > [ P24k 2 SemifERiEEE B E R NER sy - B fasRak 3 BBt A =
B(18.3~21.1) - [Nt - FURERAGEAY e (E0RS - o n B Bz i e 4 - (B4
I AR BRI E LRI P2 4k - &R EERAE SR - FIMHEEHNE
RSB - G HEZ IR S FORER: > Rt v PN D & TE IR
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WIRERE - DUE TR EHISH DL e B N BER ST EZ SEE A HRI -

1. R 50 BIREAYEATE T I(Ama, pmol CO, m™S™) Rl i S OWE

BANRE > SR80 S Rysvii iz

A(SC) - Mz

{EILES 24 Ama SC ToiffE 24 Amax SC
HERE Myoporum bontioides 28.7 1 LLAEAE Eriobotrya deflexa 16.6 3
J=7is! Sapium sebiferum 285 1 ®FPRELAE llex maximowicziana 163 3
HIEAS Radermachia sinica 247 2 FHHER: Nothapodytes nimmoniana 16.1 3
P4 FY Melastoma candidum 246 2 BEXRIE Ficus formosana 16.1 3
FKAAAN Salix kusanoi 246 2 &ALTHERK Viburnum formosanum 16.0 3
FHATFE Callicarpa formosana 245 2 RHEE Bridelia balansae 152 3
E-RiSY Scaevola sericea 24.1 2 =1EA Endiandra coriacea 152 3
%7&{(% Clerodendrum inerme 233 2 {f}‘%Eﬁﬁ Photinia serratifolia var. ardisiifolia 15.0 4
HARERAL Dendrolobium umbellatum 22.8 2 ERFHE Viburnum luzonicum 149 4
KE Clerodendrum cyrtophyllum 227 2 ZBfLET Elaeocarpus multiflorus 145 4
A tE Rhus succedanea 214 2 =AM Prunus zippeliana 143 4
HAMEEER Callicarpa japonica var. luxurians 21,1 2 LFKE Glycosmis parviflora var. erythrocarpa 14,2 4
Fgﬁ Ficus microcarpa var. crassifolia 20.8 3 j(ﬁfj‘fﬂf% Syzygium tripinnatum 141 4
FASEZE(E Wikstroemia indica 200 3 JLERR Psychotria rubra 13.8 4
HAZ H Ligustrum liukiuense 19.7 3 7KEN Saurauia tristyla var. oldhamii 13.8 4
Bk Eugenia pitanga 19.7 3 SREHARETF  Neolitsea aciculate 13.6 4
[Eallg5p Sterculia ceramica 18.7 3 fhHEE Antidesma pentandrum var. barbatum  13.5 4
RN Boehmeria densiflora 186 3 4LK7 Styrax suberifolia 133 4
JERE K& Leea philippinensis 182 3 HA®EF Euonymus japonicus 125 4
BEER Malus doumeri 18.0 3 /NEERMT Ardisia quinquegona 123 5
=S Viburnum taitoense 17.9 3 THELfG T Aglaia chittagonga 120 5
EHRET  Neolitsea sericea var. aurata  17.7 3 B~ Acmena acuminatissima 115 5
FREER Callicarpa kochiana 17.6 3 EEEEEN  Syzygium taiwanicum 114 5
FEFERT A Aphanamixis polystachya 17.5 3 BiBkHE4E Polyalthia liukiuensis 103 5
T Cinnamomum reticulatum 169 3  ZHRIRME Syzygium densinervium var. insulare  10.1 5
40
ST | [ | [ -
45 8 20 + - L
R 3
g wf - -
2
0 . . . . . . . .
0 500 1000 1500 2000 0 10 20 30 40 0 1 2 3
SEEAFIEL(umol photon m™s™) i Bh(umol photon m”s™) IRFIA, % (umol CO, m™s™)
1. BB AEFAERTEEETE B CEIMIRE ~ JEAmERT - BFIPRER Bk -

n=206 » *** :p<0.001
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R 2. B TSNP SR ek Pa SRR e & (F I M IREE &

e ppry OB REERIBE  WEE TR
=344 (umol CO, m™?s™) (umol photon m™s™) (umol CO, m?s™)
1 18 =26 1550~1840 23.6~34.6 1.87~2.51
2 40 21.0~25.9 1350~1750 18.3~26.4 1.51~2.06
3 79 15.1~20.9 1110~1550 15.1~21.1 1.21~1.82
4 46 12.5~15.0 1000~1380 12.1~16.2 0.95~1.35
5 23 <12.5 820~1180 8.6~14.24 0.78~1.17

AIFEIR AL 50 1l &8 A TR & 78 T 0VAIE 45 5 R B2 7 4% - AT BEpk
5N EESEE R B RIS MR BRI Y 27 - o R AR e S MR Y
B8l (% > 53R SRR S V8 I o7 A B CREATIR ~ e (B RS R 3R Al B A& 1R A
B o AEEIRHERTEN e E7E TR > ] SollE AR 7 R E RS - it
i HECETE ST Rt - 28T > H A i S RS AR e E R AR E HLM 2 SR ey 4
Al B eE B A e i S kA T R -

5 [ FISTRR

Kuo YL, Yeh CL. (2015) Photosynthetic capacity and shade tolerance of 180 native broadleaf
tree species in Taiwan. Taiwan J For Sci 30(4): 229-243.
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2016 AMEIRIRF BRI NS Gam (5 —2016 42 9 H 9~10 H

BB AR et

Fx D ama? BEREY

TS
AIFE LK EEF(Kandelia obovata) ~ 41 GF&(Rhizophora stylosa)f1iEH1% (Avicennia
marina (Forsk.) Vierh. )55 =fHAT GG EIR H 8 b 2 A FIE - DIBHRALEIME &
BRI GRS BUK R 2 - R4S SRR AL R HE Y e S A o
BB T - WK T RS LS R AR ITIE - DUE YIRS /K o UK -
WTEALEIRHEY) 2 St & E RSN RS b - 2HMEAERR - KEFEETERRL
B¢ FELI7E 1000-1200 PPFD (umol photo m™s™)» 4T /G & 4J7E 800-1000 PPFD (umol photo

m? s > SEHEHIEIIR S o KEE (AT SR VSR (R A T
fE o
e

SLRIMTE B ERRETA 70 Zfdteifd » /A4 R AT BV a0 BV R FR Y Sl - JEak
BRI RORMAERE £ - BT bhVEEES - HARZIDREAIIRE] - RELEIE
HH—EATEIE » LIRS ARE TN IeeR 25 [ 2 rés 25 [E(EESEH] 1995) - HA
BHEA S YA EE - SR e RS T R (Kathiresan and Bingham
2001) -

KL MR RE 75 i B B0 2 /Y - B8 7 (Hutchings and Saenger 1987) - 1f 83 &R HH LU HE
A e HEZEIANZE » REIELEIHY A AR ER(Ball 2002) « BI/KE SR T 43
PREX - [R5 TIRFLISUKHY S S E/KE  EEYIKEIR UG LI REE A F - 5= EEREE
NEORFKIRLEE T - B E AR - 55— APk RS - SR
T BRI M o AL EE O PRV S /K R RERTREE - HER/K ol - 455
eI - ST e M A 4H B ER 77 (Reef and Lovelock 2014) - fEREJTH » A EwE
B nECe AR BHEYI A a2 8 R Rl E s e e R RO = e

D OIS SRS R R L BT 11 15 59 # 8 5 -
D A YIRS O BETSE B B AR AR TR 1 9F -
Y BT ERE M AR ZGE - AR E IR 145 9% -

T EAMEE > E-mail: tsliao@nchu.edu.tw °
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FEAABRIEEEA TR Y GF SR EEREE - IR MR FEHFUERDE
RE B LM s e (B i NPQ ~ F% PSTI B G LERARAE ~ I EHEIEES) » #g
YeEEH4EMZ 5 (Reef et al. 2010) -

SN ERHERMALBIRHA RO SRR ZEED - Werner FI Stelzer (1990) 7
7% W35 RALEI (Rhizophora mangle)(FEI 3 IRIE T » & 2 5 K& (Crassulacean acid
metabolism, CAM)FEYIFF I s PR BN 2R3 2 b ZE FIIRE R ARSI Riat e B8 I C3 A 471 (Martin
and Loeschen 1993) » [iRHH55(2002) 2 bH5E45 HALBIFRAEARE 73 T AIREEHBIRAVRFL
B EROK AR DY B S RAT IR HE YT IR A Y aE R B A ey 52 -
TIAIFZET 2013-2014 4727 5 ER 7R 4 SRR 2 /KA BLET I & (F BB A 1B
B DLETEIAER £ > R AHST 2015-2016 LEEI P& 2 KEEF ~ 4ADEIEREG X
BT S 2 K Ry G BlE2 = TEATE B YE AR [ 226 ROE IR PPFD & EH
HR R NNEN » DRI EOL AR » PR R BUK O R T2 6 R R A E
% o

YaRrS

Aeatkt R & r i P& SR E(120°11 E > 23°31' N) Z/KEAT ~ ALEHNE
A R R S AL B AR AL A AR REHE R (120°97" E » 24°90" N) Z JFAEfd/K SR (T - Ol
EEHEER - BERR B - TR /K Z HEMEREDAE © 2015 FE3R(6-9 H) K 2016 %
Z(12-3 Bz H T BE LR R - BEAERERE B4 8 B E T4 18 B » DL
UG 1F R GUNE FE(LI-6400, Li-COR, USA)IIE/KEAF LB KB 2ot E
TERRARH 8 b B 7 /KB A 7E - B HHIE IR T ERIF AT 2 14 18 86(% 05:40~09:00
12:00 ~ 15:00 ~ 18:00)H ZE &L EEERE F(dew point microvvvoltmeter, HR33T, Wescor LTd,
USA) » JEFERE 2 (i ER B Rk it 2R - TR R KBS (y) -

S S

bEsE RN ALRIRHE Y E R VB BRI B T WK R TR AL
BEAEHURRTE - DI RV K T B AR - FE I — Bt Z R e IRAHE - RS
ZY EIF - SeEERIA TEZ B E - R AR AR By T ORFFEVIBE NIRRT - 4L
RIRHEYE A SR » TH B /KRR A SRS Y B (EUK  VE SR R K o3 (A
A ERSIES) R S E B - FrDAE KR SRR FLRR - A T Y — KR

5

28



SEhD > R SIRR B RE R E K2 ZE > DIBCRALEE AR > i 23eEE
FERNIRILER « TR /KB ERABTEAR © Sohi 2 B EHR - /KRS R
HEEE > ATLUEBIREE - (K RN G T REEAEYIEN - EERITEEERR > &
AEREEYIRE N G 2Ky > (E1SEER KSR M - RSB - DB E
MRS S 23R EEAERE -

51 TR

BREASE (2002) UfESEALBIME Y S LS BUR S~ A BRI © BT B ER RN 2
hE-fEm L 4-34 H -

BESSHT (1995) MK AR AM-GL G BALEIMK -9 H ~ 12 H -

Ball MC. (2002) Interactive effects of salinity and irradiance on growth: implications for
mangrove forest structure along salinity gradients. Trees — Structure and Function 16:
126-139.

Hutchings P, Saenger P. (1987) Ecology of mangroves. St Lucia, Australia: University of
Queensland Press.

Kathiresan K, Bingham BL. (2001) Advances in marine biology. Biology of Mangroves and
Mangrove Ecosystems 40: 81-251.

Martin CE, Loeschen VS. (1993) Photosynthesis in the mangrove species Rhizophora
mangle L.: No evidence for CAM-cycling. Photosynthetica 28: 391-400.

Reef R, Feller IC, Lovelock CE. (2010) Nutrition of mangroves. Tree Physiology 30:
1148-1160.

Reef R, Lovelock CE. (2014) Regulation of water balance in mangroves. Annals of Botany
115 (3): 327-331.

Werner A, Stelzer R. (1990) Physiological responses of the mangrove Rhizophora mangle
grown in the absence and presence of NaCl. Plant, ell & Environment 13: 243-255.
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g2 (Avicennia marina) > B 4 WZE 2 LG TEH R HE L - n=3-4 - (KO : /K
FEF RS LLUGHE  AM )02 SC 1 BE5 SSF i s w i AR s 1 BEF) o
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2. SRR BT 2 2 /KEF(Kandelia obovata) ~ 41 5F&(Rhizophora stylosa)fll
YEnZ (Avicennia marina) B X THZE 2 EEH KEVH 88k - n=3-4 - (KO : /KEfF ;
S : &M AM : JghiA ; SC I #5  SF i s w: AZF s BEF) .

30



2016 AMEIRIRF BRI NS Gam (5 —2016 42 9 H 9~10 H

B8 A 3 FARRREERE E R
Bokfs " (s Y

S

GBI B (Acacia confusa) @ EFHAY) - IRECEAREIEIIRE - HEERAEEY HiE
JEVEE AR Y — - e GBS SR - AW Rttt B4 > AR EL B B
R GRS EEC BB TAREGTES — - B BRI A I ERIPE 7 EEX
AeABaie B ERIM P BB R E B e O R ER B R B - (Rl
DIt Es e B AR RAE R BRSPS B — S M ET  DUREIRAE SR R iR FEf G
e ERIE AL - EEREI BIEUR & S sl Bl — s BRI - PRl AR
PEARZZE et EH SR EEBE M2 2% - RNBUFHEBI BT 58
RSO A Sy 6 45 —REEROIHAY 172 Bk 3 & > KECTRAMERE SRR
NEEAER SR 3 0 - TR RV E 1T - 1 Bt BUFEEh S MRl AR B
HEEEERNSS -

MREETT A

— ~ EA R R

L. &EAM e E R EHRER B R wsEs « 1014512 F 26 HAEFCHDEEANEH 116 mZ K
E o BALREHR ~ FE FORI E F 3R 1518 B A 2 1R e L B
il o ISREAPVI BRI - R A 108 > FL10&EE - fTPREE2X2 m  fEEI LIRS
ARSRAE A TR R PRt T -

2AFEFRE RS - MR CEMREEE TR 2 G B REE R it - o
BILALS> 1.5 m ~ 1.5%2 mE2x2 mPEA[ERARIERE - #E1TA [F @Rt st - Sl
20 mx22 m&440 m? > SEFEEAEIELE o Ryl IR 22 [ 7 AT 4 2 25t
= A EETEZ2S M AR E R E -

3.4t © LISASZ GLMI TSR ~ FR ~ R4 ~ BLRE S S Z BB - | ETTET
BAIRIFTR BB E T Ih =4%07/ (o' +on +o.") » R AEE S J=0f /(o +(B-1)*op +B*

VT T B SR RPN EHTSE L o 84443 il N dBIE L 198 B -
" EEfES > E-mail: cyh@tfri.gov.tw o
D {TE T B G ER AT B M4 > 10066 SILT T IEREARE 53 95 -
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(N-1)*c.%) » BRyWELEEL - NEEER SR8 1 0bk#(Wright 1976) -

xRl BEERST

IR H =il A9 518
EEER(B) 10-1

R Z[E(F) 15-1 Mg G, +nGp +nboy
FEHPV/NER-I(B*F) (15-1)(10-1) My 6. +nGp

7 e GNAT)) 15%10(10-1)  Me o’

M 15%10*10-1

= EEMIGEE

Ll i E S (RIE A 1969)775K 2 &) ¢ ELE T SR E 8L 1T SR pddH —HfolEs 0y
lcem o

2. ERPITIRE ST 4 e BRE TER—ARS XAE Sm LA ERR sy 3~ TTER—1E 2 m-5.0 m iz 57
S~ MEER—E 1-2 m iz oy S~ IV gf—fE R Epp oy X/ L

3RSy 3 H - BAE IR E<S £ ~ >5-10 F78E>10 A7 FE —FF -

4 BBy 3 (EFR > BLFE<30 J& ~ >45 J& ~ 30-45 & -

SRR AR AR Sy I 2 T AR L V=045 % 0.79 X Hif e X (s * 51 E4E
BIRZ A - SLUIREEERGIE & LL 0 515 - A = H& S R BRI TR
XFAEF [ /ha ©

SRR S
— ~ HRE A -

EUEMH SR R R w8 3 > R 2B ER > BURERATi
FZEBBEA - FRES IR RS - H91E ~ AR BEAMIR A E 2 4ETER - AT
AEE AL RN B R 2R R - RIS AR ESERR i B
EAIR S - W EMEEE AR - BURNEEMHIRG SIS B3R 2) - Lol ] B0
A& —fREEMAR Y S AR MIREL L - DU BIRDRAYRS S - B R ~ BERE ~ I - A
REETIR A EFIIER — O RE R 2 EME s ER(2>2 mAVFRIE(R 3) » HRIEIRAE
fife ~ B A RAET B RN B 2l - AR & DB B ey - B S
R AR BERESNERER - 2R 7 SRR SR HA R - S EHE
DIK o SRR Ry il L - (EERARE - A RIVEMEIERI TS RES - s - B9fg
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KA TR S B By R S IR SRR (GR 4) > gt i B By A e A
5 B R TRREACR » DRI B B3 I P (B N IRl B R o IS8 ) - e
HEE S I DEIMIR - ML R EIEAHRIEIN - SIEH BRI A & B
L

o

% 2. GEMEER SRS 3 2 A RMPEMHINZ ANOVA 1t

BEAE HEE #s W8 MR EEE ST R fiEEE

5 9 180943b 29.6b 392.0b 2.82b 1.71b 1.90b 3.97b
Fe [ 2 200703b  16.6b 84.2 0.48 0.35 0.64b 1.32a
EE 14 50078b 89b 2043b 0.25 0.37b 0.50b 2.30b
EEXF A 103 20885b 24b  56.0b 0.19 0.23b 0.26b 0.47
HaR 1097 6739 1.3 35.6 0.17 0.14 0.19 0.41

iF  BARAME Z BUE BIT T E > TN a BB E AT > p<0.05 ;b BoRtnEHE
= p<0.01 -

% 3. B SRR R R S sls 2 MR RRIA

% *(if; Ezf; ( li{fi) BHE ST RR A

AN REE 427b 40b 6.lab 2.77a 3.78ab  1.68a 1.71b
=4 500a 47a  69a 2.82a 3.76b  1.6la 1.86a
s 396¢ 3.7b 5.0b 2.85a 3.86a  1.67a  1.63b
BRESES(2x2m) 466 43 2.91 3.82 1.66 2.57

it ¢ RAEHEBA - FEAHE B R R E R E 725 > Duncan’s test > p<0.05 °

4. B ERIR R S 3 AR EE EARFER b
HIE fol = LS MR MEE B IR
B 0.88b
s 0.86b 0.94b
W -0.17b  -0.17b  -0.14b
455 fEE 029  -0.32b  -0.32b  0.22b
sy 0.04 0.07a 0.05 0.03 0.20b

IR fE 035b  044b  040b  0.10b  -0.14b  0.14b
it T RANBIE R HEIRE - oo BEEHRH » p<0.05, bR iREIEAHE] > p<0.01 -

= AR E U

A EIFALFE Z @B S - R RE 28E 2R GR 4) > ATREEH R
fRlE 2 IR TR - M B HARER - IBREIRL ealipda R —2 - s
T TR A RAEA FIRAE Z A 2 = B (I H I oy I B R B A B
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5

BEUTRUE % A BB R S MR B I B SR AR 38 A e e e m] N
itEm ERE AR - SEE(1.5x 1.5 mERELE Q22 mEMRERAREGET EER - M
PEERE(1.5%2 m) 2 MR BB SR E ML 10 m/ha - (BREE R FMREER R
& BUREHESEAEN 3 SRS E IV T > CERERERHA NEZE
o WIRREARAE R - HTAE B AR T (R 4)Z IR A 23R AE(9.220) -
AU AR Z RN R s B R A 23Rk - LR (R S) A FEIRMEE E 2 B FRIA

EURER R Z 252 m AR Z IR SRR (2.57Ta)ie K - 2@ —(E & EEAY R E - 2813k
MESRAEE EASCE EMARNERIVE - (1€ 3 FALEEMH B4 RRIF WA
HUHBCRAK -

RRMEMARZ A REPEMERZ BEHEDMSEER 6) > BREETIRERZES AL
RIVEET] - ERBEEIIAIREHE X REDEE ) - 12 3 SR - HREBEIHE
FREEPRIE(HTT > Wright (1976)58 R B EH e 2R MR BB E T AEE
= MR FEENEES D EREETIAS - B GEME Bieim R R 20 F(F
ASEHMIBEAREE 2001) - B E IR E AN 2D 10 58 > A 5E S IEAE -

* 4. EMHEREIA RS ESM 3 F 2 A RMEPE 2 ANOVA 73t

SR HibE  fifs e ME O SEE SEE kS sEE

5 3 38153b 5.5b  2433b 0.12 0.02 0.45 1.62
R 2 98673b 89b 189.0a 0.07 0.20 0.45 9.22b
L EE X 22 6 19648a 33a 193.7b 0.13 0.20 0.42 0.89
MR 288 7862 1.2 533 0.09 0.12 0.23 0.46

it | RNSIMEZBE RS TIE » 500 R a oRBIE R > p<0.05 5 b ForiidiZ
FEH > p<0.0] «

% 5. CEIEEBIT ERE B 3 A BT
:f:\ El—‘ /?{
e OE BE MBS e Wik
(cm) (cm) (m”/ha)
1.5X1.5m 414b 3.8b 10.0ab 2.94a 3.91a 1.60a 1.93¢
1.5X2m 478a 4.4a 10.8a 2.89a 3.87a 1.52a 2.17b
2X2m 466a 43a 8.1b 291a 2.82a 1.66a 2.57a

it ¢ RAEHEBA - FEAHE B R R B R E 725 > Duncan’s test > p<0.05 °

6. HRB R 3 F o MAREREVE MR Z EEH T
EET ] Rl MiE  EEE SEE RS e
HERESET 0107 0.142 0.116  -0.026  0.000 0.010 0.132
RZEETT 0492 0.661 0.644  -1.088  0.000 0.148 0.731
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Wright J. (1976) Introduction to forest genetics. Elsevier Inc. 463pp.
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BHER Z de1m1B% 3 » BELo%E A (2008) DAk SR T i #E TR Hfa B = s T REAR (D

A b | e g e T e S AN B ) Nl = Bk SR B A I v e I
M REHBEEZ B SEAREERERE N » RPRRGZET M 2 B8BARES &
MESFE R > BTz R/ - KimFF(2011) B WeiTE(2013) LA SR T B EATHEF T B
Fralle < TR as REGE T AR L IR 2 =2 - LA Trametes versicolor 2 f&.
FEBEE - BEIRREES-21% » NHEt i 2 558 - BUR =M FE2E T AR [E]
FEIIRERE S A E - IS RS Z DUSFsE I B OISR @R 2 E &8
F AR -
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R 2. —FEE R E TR S S R B BR A o [ BB AT R

s g I eV MOE MOR BRI
TR (kg/m®) (%) (GPa) (MPa) (MPa)
cerpe 629,087 11.78¢ 13.00° 80.37" 27.26"
GRS i
RAWLR (107.91)? (0.33) (2.46) (16.57) (8.24)
gty 126.00° 8.91° 14.09° 90.88" 39.31°
FILEEIE(66.92) (0.47) (2.81) (16.73) (6.17)
xom ey 719.43" 5.72° 18.31° 92.85" 43.03
RIALTLRR (62.32) (0.18) (2.41) (19.07) (9.18)

Y Different letters in a given row indicate significant differences at the 0.05 level
by Tukey’s test and ANOVA.
? The values in parentheses are standard deviation.

% 3. ZREHAREHE T ST s 2 E R

B e . HEIRRE%) |
White-rot fungi (Lb) Brown-rot fungi (Ls)
SRR i 052y
R (fjgz;‘" (‘fjg;‘
I (ngf; éfg‘;’;

Y Different letters in a given row indicate significant differences at the 0.05 level by
Tukey’s test and ANOVA for different specimens.
? The values in parentheses are standard deviation.

5 [ FSCRR

Lo TY, Cui HZ, Tang PWC, Leung HC. (2008) Strength analysis of bamboo by
microscopic investigation of bamboo fiber. Construction and Building Materials.
22:1532-1535.

Kim JJ, Lee SS, Ra JB, Lee HH, Huh NY, Kim GH. (2011) Fungi associated with bamboo
and their decay capabilities. Holzforschung. 65: 271-275.

Wei DS, Schmidt O, Liese W. (2013) Durability test of bamboo against fungi according to
EN standards. European Journal of Wood and Wood Products. 71: 551-556.
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RATEYIREE MRS 2 531
ExE) BEsY sew wem”

=

BV HIEEZ AN RE ~ 1 10 T - EREIRESE  HUEFHER
5 o BB AV P nn AV & I — ARSI R E - RN - T EEC AR EAE 20%
DL EAIRNE) AR RN Guttiferae) EPHEAE 20%~30% 2 [ [l KEFH Euphorbiaceae)
KRB Theaceae) & EAE 30%~40% 2 ]

KRN Euphorbiaceae) SH1(Sapium sebiferum L. Roxb.) » N AAAUENE ~ FHTEIA
JHIfES » {34 Chinese tallow tree » HoAE 4/ Mg 2 HUY [EIHEHASTE & K2 M B RS (vegetable
tallow) » {8 tP 2 B RS R i (stillingia oil)  fHASfESERK ~ fESE1E > 2—TE
EENTREER - BZAR R - BEE - (LT - BIBEITE - FElRER T R
S 2 4-Z8 T fH R LEE%(2,4-decadienoic acid conjugate acid) » HHFHM: > FEEEH - —
REAE Ry T2ERH -

KRN Euphorbiaceae) faff(Aleurites moluccana) » S iR Aet ~ BAte! ~ JHR -
JHBE ~ CBEARKEBIR A RS » REGREAN - AERE JHECEKEUMSIH - E4 Er]
MR R 8 BG5S ~ S22 B IRIG AR - ERAII RIS R I E AL R AT+
SR R EC S S - BN BIER 5 R BB B B 2B [FINF AR Rl S T4
Z B o

BE RN Guttiferae) 41 JEEYE(Calophyllum genus)I8EGE(C. inophyllum L.) » X % if
fEA -~ TBHEA ~ BFENEEARSE » I akE AR - R CEENEOSHIZ RS ER
HOMAIE Rkt - BEBE P THN BGRB8 SN FTERIGE - A RIFNEENE
BRI > BE(SE R SR AT & A I R AR e B e o

FIAFTERS R YN E B ~ o S 2 s Ha R4 oy » M LAAT MR
SRR BLERANA] RO A EOHAE 2 R

D TR B e BRFT ARAEE2AH > 10066 SALTTREEES 53 5 -
D TR G ERERFTE MR - 10066 G ILTHEIEES 53 9% -

Y BT EE RS GTRE EAE EE 4 > 60004 FEFETTENTES 300 9E -
" SEEAEE > E-mail: flchu @tfri.gov.tw
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ARBRM R TT A
— ~ alBaptet

SIHETHRE H BRI Z PR E - AT ERRIMER > AUSFLH CiERE
TREN  OEREHRRER IR Z R E - &N T RFRR 7B - fE (R
i WEEEAREE EERROMESIME 2 RPVER > RRR R BRERIL -
R - [FIR Rbbi - JRE M S B T B oA -

— -~ ABTA

(—)HIHE2EHY

LEHREERER - BMNEA At alEE T DIZERIMEEAR - RET A a6
BB B T - FLEEIEETE 60°C/KS » LABEZLEUARS < Mt trfE 1% > 12
60°C Z/KE AEC s Bz U - STE SR - fEmAE T -

2 G TERE( AR 75 C R 24 /NEHE > JETTRERE » FEIA 60°C 2 7K08 » DUE CE RS B 01

stREE > WEHAEAT -

3. BB AR TS CHAKE 24 /NIF% - SeBRFFE DUIE CRe 22 B0
AAEMRE AT o SORFZ i DUATIZEHUHEY) - Pl 2 h Sl R 25080 -

(Cy sz B
LR B E AL EEZEFEMINOLTA CM-3600d) » AN 72 {H (L* ~a* ~ b*) >
N7 DA 7 B T A B R

2. PR EAHJE T (Agilent 6890N GC-FID) » H#ERLI TR 80°C » H2H 250°C » dlsRIMER 1
ml/min » fOHIRCREE 250°C » 30REE 20:1 » SRR 40 ml/min - G ETEEFIAE AT AL EL
RERIREEE - & EHE S &L -

3R S SR T T BE S HALT AR (ATR- FTIR Varian-2000) - L1 600 cm™ ~4000
om™ ZNH > FRHIRATIE By 4 om™ > FERECEUR 32 K 0 HIE SRR ATAMRIR UL

j=(i{

TREmE

EDITgN
nH

4 PRA SN JERE((HITACHLU-3010) > LL 200 nm~400 nm 2 534 —fhim 2
RINRIRUE -
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P S

HRMETE T RGR - i ialilk s - E2ERy R EiE EUhE: - HE
TRy 67.5%81 30.5% » BIYE AT RTAE 2 [0kt o BEHZ A eFIRE R E S » ML o-58
i B AL e 2 B 0 Iy 39.3%1 30.8% © o-afiifi A BATE HIRS By A BERR TR > B
Wil » RERAFE A T2 B FIAiA L - JERAEE R TE5/E ] - R CmiriEng
ZEERy 6.2% st 2 SE Ry 3.5% B B &K 18.5% ~ nllE  SrE Ky 44.5%
SRR Fy 2 Ry 26.6% o N EEAIASHLBE B AIAR R IE ~ 28 1 I K 89.6%81 9.7% - |
MATE Y BMEE ~ nof R AR T s S BB T EYS - BB HE
EHASE IR o MG ESHASH RS DUAEEES © REHSEE - R - SRS T IR ERE |- ik
MRy T > B8 97.4~98.4% ; HrphrfEi Bl AERE e ARG NG 2 & 29.1~31.2% » il
BTl A B FIAEA I & & 66.9~69.3% » EERIASHAEE © B A GERIARRNNE @ 2 Efl
AERRBEAHRCEEBIE L1 = 1 2 1 > s EAHASTE Y~ HERGERLLG] - Shaa i S Bt e R
4H4% FAO BB CoEmi 177 e AHA Jdsk 2 g & R AR LB -

SHIHS R BRI AL AN AR 85 2926 £ 2854 om™ i » % K- CH,- 1A Y5 7 (e 4
TRBIRTEIE (B REN IR Ui - 1745 om™ BESREBR L C=O [HdEiRENRILIE - B3R
CERSRIEEEEON - AR -~ SEREH - BAAERE - THEZOMELEIE  £LAME
Rt lEAE A b A B R Wl > DL 1745 em™ AR R BHRE - = HE
TR i 27 R A 5 B T B 2 S B 2 AR e (L > 4008 1 s

FHESMR LR 2 sERAE RS H] - B EON R MR B B A SRR 0l - S
H -~ SRS - TEFCHEIENE S - BESFHESRING BA RIFIIRINE » B
HPRIMREFARUE R E - 2008 2 B o MRIERHME o REECE R SE PR A
AT GRS AR E DR MM i o TSRS a2 SR EIS RIRE R AR TE 260 nm
HREE Rl - BT & 2,4-35 06k - Riemblsaiy 2 —  BAERRTRZAL
TR

il
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— UvC UVB UVA

. | £ (nm)
K (em™)
1. JHEEZ ATIMR R 2. WEIBEM RN E
A ZEH 5 B-IEH - C-HEEREN A-Z5H 5 B-REZS 5 C-EEEIHEIH
D-E2EH 5 E-SHEEH © F-SHtHAs D-FZEH ¢ E-SAFREH - F- SRS

5 [ TR

TR - B0UR (2012) (BERRNVLEEMBURSIDERERITTT - TEREORESS:
131-140 -

BIER (2008) ARAMR AP IZE - FEDHRMEYIEEER(2): 110-111 -

Yang XQ, Pan H, Zeng T, Shupe TF, Hse CY (2013) Extraction and Characterization of

Seed Oil from Naturally Grown Chinese Tallow Trees, Journal of the American Oil

Chemists' Society. 90(3): 459-466.
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DRERES T RIER RSB AM R L SBEEER K
FOM T B

w5 EEED OIS Y smatx Y dhrEY T

S
581 2(Taiwania cryptomerioides Hayata) Fy 578 A £ B BACH A - s34

1800-2600 AR 2 - J&E s =4 FEEY) - HRIEEGEZ 2R ~ A6 ~ 3~ Sy
HEEE EE LG - TR EBR GBS LS R AR HUE - P &t ek
JEME - BRI MRS » 40 - RSSOt B A S b Rt R 206N - R
By 2 Ao SR AR TR T 2R » B a B2 2 Y R B A S e pi e g
ORPEZE i 2 & 71 (Chang et al. 2003) < L HYIE EGR ANAMEYE A A TEER] - EE2FH
AT oM T AR B T A R 2 1K 2 Bk - Kampe H1 Magel (2013)K5 Cob T Rl Hl
B R KSR > 3 BIEER T B (Robinia-type) 155 I (Juglans-type) : 55 T ZUF5HTEH;
BULEY 2 RRUEES 177 (transition zone) 4 BG4 » WA 12 A (LA AUBEYIHY LR |
5 0 AR B M st A IS RISEYIFG B - 2] T - REN I SRISEY & bk
WY LEY) - FREIEEE & AH —RE &R - &8 XS EAER
ZAEYENE - T E AT ER ik S S SRR R 2 s A B s &K
PG S A SR oy YRS B R T B 5 - TR FiZR ST T B B LG 4 G R
R HS 7 BRNEER o O REL AN 2R MAZE R 2 /i - Hitt
PRt B UMD RS DhRE AR 2 2 - KPR B R R RED 22 A GBI 2 BT - A&
BHFEH FIRZ I AR (NMR) SORAH AT B SR FR(LC-MS) T =i & 2 582 — )
IR BESTARImEEEYIH &880 0 0 1981 R MBI E 2 68w
RIRFE GBS IR AR R 2 S B — R 0 0 2 Bl -

DT A B A ARER 2 AR 0 40227 ST ERRES 250 B o

D BT KL M B R B ZE B > 40227 S THEERE 250 5 -

VBT ECER AR S BT - 40227 S P RIERDLRES 250 5 -

Y BRI A RS SIS SR 2T 0 10617 SILREETIERS IS 1 5 -
BRI CER AR S BT - 40227 S P RTELRS 250 5 -

T EIEE taiwanfir@dragon.nchu.edu.tw °
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Dabes

s L E LR T SR M E L e A MG R B B R M E e B L E - 578
O~ B RUHES T R ACEPIZEEL ~ o ~ 0 > MR B L SR FREE R AR
AEh o it 2014 2 8 AAHIAERMERUTEZMEG 30 FAEGERL AL Wik HFTRE
MESW) ~ BATHH(TZ) ~ LA IMAIWW-1) ~ oA PIHI(hW-2) ~ B8 0 (P) FLEER 7T » DLF AL
H A% - FELL LC-MS #ETRERZRE R 7017 2014 4F 10 H FEEAE A ISR
R—Riles 20 m Z 30 £AGEY - HERRERR - eEEhs > & 0.8 m Bl—F
$ 25 By - RV Som [EZ (B - S@ FE TR EE  $H#EE 45717~ 24
B Z [BIfE > o3 BURREATHT RO UM ) AR EIEEZHEY 1 em x 1 em > 1 om Z5AM, > iE 557
JRLAFFEEZEHE L, LC-MS TEEARE R 2 & & - L 2015 £ 1 HERELE L 35 4
ZGEN o ARMEALEE S By S (@Rl - 3 35 FENAY > 2k 4 (EfREHL ~ 7T
RELL -~ KR HoR B REILLZ RN R GRS Ry 1-17 - 2R BT Z BN A GRs & 18-21
RE RE 2 BREIRSE Ry 22-27 » 2 EH A Z B NGRS Ry 28-35 < FIAAREN TS
EAR 1.2 m g~ EIEERTTEEUHIEY 8-10 cm Z A, » BR{EFEEATEREE 34 AT - JhEREE
170 (EACES > ATdmsf by © BRE-FLNAI(BY 3-13 K25 3 FRlEsh 13 A AAY) - SiRACE
LIS R S AR ARE Ry 0ks > H P B A /e R A FE (Y 0.5 em > HE3E 1 om REZ &
SRS RIBITH - BITR IR O ZT51REE 2 eom K—Bx > SRR Ry LA MUEL b 7Y
A0 AT N Z G MR R Ry BT o B AT IMALZ BEASH F R BRI T2E AL > e f%
LUNMR K LC-MS 73#fr > AirA i & A ALz - & NMR k¢ LC-MS iR 5]
ZBEEHETT EROT S AT(PCA) KSR FETHT(ANOVA) - BEEFIIRIE ANOVA &R TH

[& 578 {#%(broad-sense heritability) °

SR EAGE
Ry T AP O TP RS IR Z A AR (% > B 95 PA NMR K2 LC-MS

I3t 170 BREER 2 — AR - I PCA 73 NMR Z 8% > SERBUREIR a8
ROEHVZ 08 BRBERUE AR R R SR N BOR » £ LC-MS Z 3 iréssR
i AMHEZ S, > iR LC-MS 532 & & (loading value) | LIS HIFZ B A 2 —
RV Ry oy 18 314 F1360 ZAL&) » oy T EEERHA NI —(ELEYIER
Mi#H (L&) taiwaniaquinone H 1 taiwaniaquinone E » X R &K E IR EHEZ A &L
EBTE - FHRF NMR Z BB T ANOVA it R EFRE AR - S ERE RN
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0.1 FUATETENSE 14~ 2223~ 28~ 32343537 ~49 ~ 50 ~ 52~ 53 ~ 54 > [fjiE Ltz
& 0] D ¥ FEE] savinin ~ hinokinin ~ taiwanin A ~ taiwanin E Z5{- &%) » {H18 Les{ g5y da2
M R PR o i NMR HUERSR 5 2 HA b &Y 2 522 » RS
2 170 PR B2 6 MEARMEN AR ZFER DT FREIZEETT ANOVA KJFEFE
BEER 7 EE > 45538 IR EL gt hinokinin ~ savinin ~ helioxanthin FZ78 {#% =% 0.8-0.9
Z [ RN A EE AR - 555MA PCA Sl a3 B 7 IR e o
Z TR A - AL - f i e R HEHIER B o ne U b &I s2 BeR - 1T
PN e 15 e AN A SN

RBE i 2 EAZ LIBMTE — R 2 2= 5 AHFT IR RUEM < — XY - I
RFELBES E - B H AR i 33 (ELEY) - Hrha 11 (ERED IS - S (E4S
REUR BB BRI AFTERN < IR O TP BRI - fefa bl m Z s YIeR o Amls
TR LIS » R YIERATRIS G R ENEDS - (B OMIMIZSE S » FEE
VIR RE L T (I BRARIRIR, - FESE | Rl AWHFEAE oM T R & FR 4G B ) -
BE O ED O T B AR HIRR (% - WCRE LW EEIR - $H 58 6 MEARM
AR ZEANEE R » (ERBURER T taiwanin A 5 > HAl 5 FEEL A/ BA S5 B 0T
FAE » HEER TSGR ENES - (B OMIMAZES RS - PEE TR B Y
WERE L Z 45 R < FEHER D MTHVEE RS E - Y 2 R DM I MAERLL IS 1775 2R 1S
= 0 KR ERTHIEERA FRES, 550 B2 EREHGEMES 4 R
(PEAEHEEY 3 A RR) Z 568 11 Flmpa e A OM VPR - IRIRIEEEE IR - A7 e
FZEM A ORER 2R 451 - L HEHI GBI IE R i R B O T B %

/217 dibenzyl-y-butyrolactone f arylnaphthalide Wifg1E 2R AH) 28 2 A S RRES TS AR
AW FE SR — Y DA TR > 5E12 Y (Taiwania-type) A TERA% ] - HAE
OMIPEG & KRB FREA R G BN LIEERE Z KRB ZR(EEY) - Taiwanin A £
EEGELT A AAZEEY) > [FE taiwanin A FIRBREEE Z EPVEME - AT E
ST A Fltaiis - i e 82 DM TR 4 G B @3S taiwanin A 2
RS2 > PESEIRA R Al 158 taiwanin A 27 4= S R ERIERLIRN K S FE > T -
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Chang ST, Wang SY, Kuo YH. (2003) Resources and bioactive substances from Taiwania
(Taiwania cryptomerioides). J. Wood Sci. 49:1-4.

Kampe A, Magel E. (2013) New insights into heartwood and heartwood formation. In Jorg F
(eds) Cellular Aspects of Wood Formation. Springer Heidelberg, pp. 71-88.

Tsao NW, Sun YH, Chien SC, Chu FH, Chang ST, Kuo YH, Wang SY. (2016) Content and

distribution of lignans in Taiwania cryptomerioides Hayata. Holzforschung 70: 511-518.
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FULINEE Sy R R TR ] S T R B e B R

BREeRT ) AReERE

w g

g

i REY AR — 30 BEE 2 (EURE) ~ ZREFREER)
MUK(ELFEEE ) S MEESR A 8 - H B iviss - RE S - BEIFHEREAE
s BT SR R AR - — RIS - AV TSI NRE R R B R H &
RFfEIRE BT (IR Z RS 2F - LHEZ BIR LI oy Z 28 - AW FefE ATEK
I 7RIS (3%) Z S LB RIS b T34 2F Z Ip 2 B MEIRIR R BN ] Z R > BEHIAR L
JE TR EIE SRS T - R DA AR S Lo B oy e B PR (] S S o M 2 P & -

DAl

BB LT =kl AN B PR RS &Y 5~6 m Z SIESBIEIN 7 ik Rz /D
PREE 200 fifeE 1 - DUREELSEI VKA 2 = B 2 B b -

BB BIFFHEA SR EA BRI R 0.5~ 1.0~ 1.5~ 2.0g OB - DUDEFREET
KRR > FILA 500ml ERGEER - #ELABERL 1~ 2~ 3 ~ 4 gNaCl L™ HoO (Y& ESE 57
IR WA IR S bai R o Y R T/ K R E R - f TS or el DI IR AR
A_ESEEERE T PAEEIREARCE 2.5em B 2B EE R R > -7 Whatman —
FeIER LR - IRRLAKY 2ce SR BIRAR » 1 25 K e ESHeifE 1~ DL 5x5 J5 =\ HRFIHYIE
&b & EEERFRERRINAERERFEABSEEHIE S 8ElRsk s - &
RIZEFIFEAVELERROFLT T : SEHE 16hr - JRJE 30°C 5 BEHE 8hr > JfJE 20°C - AIEJELKEIR
RZIRIETE - RIS B LB TR RS A 2R BEE] - By 14 RZBHaE
Setoife 1 AR /R AR R A ge i R e L 2 S RSN Sy - SR BRI
ELUEAR > DIABET/KRERARILGER - EEliEETBHEFHP 4 X - EMRZ&K
e T LS RIS L LI AR R38 2F © 5980 T IR A LENEE o e BRIRS ] 3 2 St A 5%
Fr B DR TR T T34 oFolBR » MERT By e BRI ] E 14 RIER By 21 K -

D B S L R RS MR E 2 S 11114 SAL T L AREERER 55 58 ARThEE 312
% o
T EAMEE > E-mail: cllin@faculty.pccu.edu.tw °
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EF R RPN ZEE
it 43
> GN, > ixGN,

T T35 (GP, %) = ‘ZIT x100% P8 H(MGD, R) == ——
> GN,
=)
ot BT R BRIRF A (14 KB 21 K - BB AR R » BT o E iR
HAREI(28 KB 35 K » RISy BR s KRB+ pr BUH KA KRB -
GN; : 51 KM 8 -

BRIHT ¢ e BRI 2 SR B ALY Microsoft Office Excel s EFRA LIETE
MHT-2E 2R BT 38 2F H o A& DL PC SAS 9.0 IREZE S HriREe A 5x2 WAt #E1T
EEHOIHT - BALINEETIRE 0, 1,2, 3,81 4 g NaCl L™ H,O T B4R RIPRIRIGR] 14 REL
21 KRB - T T RGBSR RS ER R EAE - RIERESZ S%EE /KA - AL,
B/ NEEE 7= F (least significant difference, LSD))E#E1 TRE BT $ [H] > CLER -

S S

FHTE 1 K057 SR T2 oF A By FE A M R A% B = Y B O e EHL A MM R T
R B EER  GIEREIE TR G R NN 2R E SRR R -

2 A~ e S a1 2 3 F A B 07 i B ASUREOM 2R 12 MR T B O e B S
HORH - BEPREE SRR 14 Rk 2R P85 2F H RS KT e ESUOR chis > (2
BB 21 RT3 of DR B N R T AR 2 a8 SseiE 12 g
SIF H e R I 2R E R ZIF -

FITBA > EIBSEEITET-E 0~4 g NaCl L™ HoO S5y I FAESEF » By BB Y 26
RAGAESR S, » AV 2F R GIEE R MR - - 2 3 oF QA 23R E RS
f -

5 [>T

MEF (2000) T2 7K K GlRORE X~ SESH RAgETFHar 228 - BL

BEREAME S ATIE L%
MREE B RME - S (2013) B9y K252 0B =B BN S E SRy BTt -
TR L5
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PRERFE ~ BE— (2003) 7 ZSGER B K S pn B R s i Ih I B 29T - FERRERY
sy 11: 61-72 -

PREZEE ~ BRATE (2004) S Lahia e B R Bl BRI R A s il T34 S R
B5E o FEREREEE 13: 95-110 -

FPRST (2008) A [EEG Sy ER BRSO IV T35 2R Bl R 2 s B - BT H R SR B ERENT 5T
FTRE 3R ©

BRIVIIE (2008) Ji/=0/5fEMRHYE 1S BLERAE - BLKESE 66: 6-13 -

R (2014) BorRfEE B eiiE T3 Rp B I o PECUEREHMEE 24
PREEE 2 103 AR SRR Gam LRSS 34-1~34-9 H -

100 -
00 : o GP,y,=-6.3420NaCl+ 92.1120
S S F=33.6263*
& 80 B T R:=0.9181
= 70 A o
g 60 :
A A °
b i) 50
T A A
B 40 A
LT 4
o
(%) 20
10
o , .
0 ! 2 3 !
g NaCl LA Hy0
Al4b Al4a @21b @2la

1. S oy R B BRI R 2 B SR e T3 PR s -
14b 5 21b * BRI 14 KBl 21 RIIE] 2873 2R -
14a B 21a @ BEOT/AR R 14 KB 21 ROFRR T30 -
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% 10 _‘ A .......... .
ﬁ A A eame="=T PR . A
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I MGD,,= 0.9590NaCl + 6.8780
: ) F=183874*
: R==0.8597
T o4
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(X)) 2
0 I | I 1
0 1 2 | |
gNaClL! H,0
Aldb Alda @210 @21a

2. SULENEE YR PR B S B e TR o H s
14b =0 21b * BRI 14 Kel 21 RIFE A PR H -
14a 8 21a * BST/ARIREE 14 KB 21 KRG ZFET-F982FH -

68



2016 FAREF IR AT SR IS & 3R 508 —2016 4 9 H 9~10 H

Genetic diversities of Castanopsis carlesii Hayata in Taiwan and
Fujian - Fuzhou Gushan as an example

Shijiang Cao"”, Zhangtian You®"*, Chiachen Wu**, Shuisheng You"),
Shutzong Lin*", Ligian Guo"

Introduction

Castanopsis carlesii Hayata, Fagaceae, is an evergreen tree species. It and its
relatives are widely distributed in the subtropical regions of Fujian and Taiwan.
Because of big morphological variations and uncomplete sample information, it is
still disputed on the evolutionary relationships and classification status. We found
that there are tremendous variations in morphology, such as leaf shape, margin
serrate, the numbers of lateral veins pair, blade back color (yellow-brown or
silvery white), peduncle, the number and shape of cupula pricked, seed size, etc.
when we did field survey in Fujian. It is supposed that the growing regions of C.
carlesii cover a variety of different environments and altitudes maybe the reason.
Are these morphological changes affected by the micro-topography environment
(microclimate), or by the large terrain environment (climate zone), or the
profound influence of the environmental evolution in geological history period?
These morphological variations are genetic or not? To answer these questions, we
examined spatial patterns of chloroplast DNA (cpDNA) variation in a total of 6
populations of C. carlesii in Fuzhou Gushan aera. By study the genetic diversities
of C. carlesii in Fujian and Taiwan to reveal the postglacial history, gene flow and

population expansion of this species.
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Materials and methods
Sampling

In total, 6 populations of C. carlesii, including 89 individuals, were sampled
throughout Gushan area in Fuzhou. Sample sizes of each population ranged from
15 to 16 individuals. Young leaves were collected from the field and carried back
to the laboratory at the college of forestry, Fujian Agriculture and Forestry
University. Each population has 3 types namely big leaf type (length of leaf > 7.5
cm), middle leaf (length of leaf between 5-7.5 cm) and small leaf type (length of
leaf <5 cm). All examined samples were deposited at the Experimental Center in

College of Forestry, Fuzhou, Fujian.

Genotyping

Leaf tissue of C. carlesii was powdered in liquid nitrogen. Total genomic
DNA was extracted from ground leaf powder using CTAB method. The
concentration and quality of extracted DNA were checked by 1% agarose gel
electrophoresis and nanodrop spectrophotometer. Polymerase chain reaction
(PCR), sequenceing data (NCBI accession no. AY714626- AY714646) and
sequencing were followed the previous study (Cheng et al. 2005).

Sequence alignment and phylogenetic analysis

Multiple alignments of the sequences were obtained using MEGA 6.0
(CLUSTAL W) (Tamura et al., 2013). The haplotype diversity (%), nucleotide
diversity (m) and tests of the neutrality, Taijima's D and Fu & Li's D* were
calculated with the program DNA sequence polymorphism (Dnasp version 5,
Librado & Rozas 2009). InDels in the sequences were treated as a single mutation
event. The TCS program version 1.21 was used to construct the phylogenetic
network of haplotypes (Clement et al. 2000). The polygenetic tree was
reconstructed by MEGA 6.0 with Maxium-likeihood method with 1000 bootstraps.
The contribution total diversity was calculated with contrib sofewave (Petit et al.

1998).
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Results and Conclusion
Chloroplast DNA polymorphism and genetic diversity in Gushan area

The trnL intron sequences were examined and sequence lengths varied from
788bp to 796 bp. In total, 9 polymorphic sites (1.3%), with 6 informative sites,
were detected. Among polymorphic sites, 7 sites were caused by point mutation,
and 2 were the result of insertions or deletions (indels) that included one 6-bp
indels which were located at 290-295(¢rnL intron). The dnasp program was used
to estimate the genetic diversity at population and types levels. Haplotype (gene)
diversity is 0.580 and variance of Haplotype diversity is 0.00069. The Standard
Deviation of Haplotype diversity is 0.026. The Nucleotide diversity (per site) is
0.00100, which is smaller than previous study (the Taiwan populations of C.
carlesii, pi=0.00148) and sampling variance of Pi is 0.The Standard deviation of

Pi1s 0.00018.

Haplotype polymorphism and distribution in Gushan

8 cpDNA haplotypes were identified from the 9 polymorphic sites of 89
sequences using the TCS program. The distributions and frequencies of these
haplotypes are listed in Table 1. Among these 8 haplotypes, 3 haplotypes (1, 2, 3)
each occurred in more than two individuals; the other 5 haplotypes (4-8) were
singleton, only occurred in one individual. Haplotype diversities (Hd) among the
total of 3 populations ranged from 0.243 to 0.453 with an average of 0.384.
Population GA containing five haplotypes was the most variable population (Hd
=0.617). Other populations, such as GR (Hd = 0.6), GI Hd = 0.604), GS Hd =
0.582), also contained high levels of haplotype diversity (Table 1). The haplotype
diversity of GM and GN only has 2 haplotypes. From the tcs genealogical analysis,
haplotypes 1 (40 individuals) and 2 (41 individuals) were identified by one 6-bp
indel difference (290-295), one base deletion (298) and one base substitution (676)
in the trnL intron. These two haplotypes were widely distributed in most
populations. Haplotype 3,4 were derived from type 1 due to a substitution (1 and
789). Haplotype 7 was generated from Haplotype 3 by one 6-bp indel
difference(290-295)one base substitution(676). Only one base difference (1) was
found in haplotype 6 and haplotype 7. Haplotype 6 generated two haplotypes 8
and 5. Haplotype 5 differed with haplotype by one base deletion (789) and one
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base substitution (788). In comparison with the population in Taiwan, the
haplotype 1 (¢frnL intron) was the same with the haplotype 14 in previous study.
The haplotype 14 was only found in the population located at east of Taiwan CMR
(Central Mountain Ridge). This haplotype 14 was derived from the widely
distributed haplotype in Taiwan. The founder effect is the predicted reason for the
unique haplotype in east of Taiwan CMR. The population genetic diversity of
Taiwan is higher than Gushan population, this implies that Taiwan is the melting
pots and supports the previous inference: one of the refuges is in north of
Hsuehshan Range. In our data, the haplotype 1 may original exist in Gushan area

before glacial period and migrated to Taiwan.

Table 1. Population numbers, sample numbers, location, altitude, estimates of
haplotype diversity (4), nucleotide diversity (pi) and haplotypes of
Castanopsis carlesii sampled in Gushan area

Leaf Polymorphic

Populations sarpple length haplotype h Pl )3,( sites/point 1nformatlve . H.ap lotypes
No. 10 site (individuals no.)
(cm) mutant/Indel
Total 89 8 9/7/2 6

1.Large leaf 31 >7.5 5 0.243 0.8 9/7/2 4 1(26),2(1),3(2),4(1),8(1)
2.Medium leaf 28 5-7.5 4 0.458 0.71 4/1/3 1 1(8),2(20),3(1),5(1)
3.Small leaf 30 <5 4 0.453 0.64 4/2/2 2 1(6),2(20),6(1),7(1)
4.Taiwan 21 --- 21 0.734 1.48 21/18/3 5 e

Genetic effects on leaves size in Gushan

According to leaf type specimens of C. carlesii, the leaf length between 5-7
cm is divided into the middle leaf, larger than 7 cm divided into big leaf, less than
5 cm for the small leaf. Thus, the experimental results of 8 genotypes, 5 big leaf
haplotypes as 1, 2, 3, 4 and 8, the number of middle and small leaf are 4,
respectively. 1, 2, 3 and 5 for middle leaf type, and 1, 2, 6, and 7 for small leaf
type. The morphological variation in genetic is heritable. Compared to Taiwan's
existing C.carlesii genetic sequences, the sequences of haplotype 1 in Gushan and
T13 (haplotype 14) in Taiwan are exactly the same, as haplotype 1 for the most
primitive genotype. So it can be seen that after the last ice age of the Quaternary,
the sea level rise. The haplotype 1 produced haplotype 2, these two haplotype are
the most primitive in Gushan area. In plant taxonomy, C. carlesii has two forma,
C. carlesii f. carlesii and C. carlesii f. sessillis, in Taiwan. Do two forma species

exist in Gushan area? Is any correlation between genotype (haplotype 1 or
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haplotype 2) and phenotype? We will still do further research to understand these

questions in the future work.
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An aquatic but desiccation-tolerant plant Isoetes taiwanensis DeVol

Yao-Moan Huang"” Feng Chih Liu” Li-Ju Ju" Chun-Mei Wang"

Introduction

Most terrestrial plants are unable to survive when their relative water content (RWC)
drops below 20-50%. However, resurrection plants can tolerate almost complete water loss
(5-20% RWC) in their vegetative tissue, and can remain alive in the dried state. After
rehydration, they are able to resume normal growth and metabolism (Gaff 1971, Hartung et al.
1998, Scott 2000).

Desiccation-tolerant plants often occur on rock outcrops with extreme environmental
conditions (extremely severe edaphic dryness and strong isolation) (Tuba and Lichtenthaler
2011). The genus Isoetes that is well known as quillworts contains more 200 species and
basically belongs to aquatic or semi-aquatic plants (Pfeiffer 1922). There are at least 4 Isoetes
species with desiccation tolerance and regrow after rehydration (Liao and Yeh 2009).

Isoetes taiwanensis DeVol, an endemic plant species occurred around in the shallow
swamp — Dream Lake on Yangmingshan National Park in Taiwan. /. taiwanensis had been
listed as critically endangered species based on the criteria of in the International Union for
Conservation of Nature (IUCN) due to restricted to a small natural habitat. Isoetes
taiwanensis may occasionally encounter drought stress. Herein, we hypothesized that /1.
taiwanensis had desiccation tolerance to overcome such occasional drought. In this study, we

test if 1. taiwanensis belongs a desiccation tolerant species.

Methods

All sampled plants were propagated from soil spores bank in Taipei Botanical Garden
since 2010 (Huang et al. 2015). Total 70 plants are sampled, including 10 and 60 plants under
control and air-dried treatments.

Isoetes taiwanensis were washed using tap water for 3 times. Then, they were weighted
and air-dried on laboratory bench. After air-dried for 1, 2, 3, 6, 9, and 12 months, plants were
weighted again. The plant relative weight (rpw) was calculated by following formula:

rpw = the weight of air-dried plant/the weight of fresh plantx100%

Air-dried leaves and roots were first cut off from the corms. Then, the corms were

Y Division of Silviculture, Taiwan Forestry Research Institute. 53, Nan-Hai Rd., Taipei.
Corresponding author, E-mail: huangym@tfri.gov.tw
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completely submerged in clean tap water. The regrowth of corms were observed for 4 weeks.

We defined a corm with regrowing ability when newly generated roots and leaves.

Results

Plants sharply lost water and decrease weight after air dried treatment within two weeks,
average rpw was just only 9.1% after the two-week air dry.

After rehydration, viable corms sprout normal and new leaves from the corms within few
days. New roots generated from the lower surface after one week culture. Fresh corms
completely retained viability and grew. Regrowing ratio gradually decrease when air-dry time
span increase. Half of plants still retained viability after 6 month treatment, 30% of plants
were viable after 12 months treatment. The average viability of air-dried plants was more than
6.7 months. In addition, there are significantly different between viable and nonviable plants
in their original weights, corm sizes, and rpw. A plant with a larger weight, corm size, and

higher rpw usually had a higher opportunity to retain viability after drought treatments.

Discussion

Almost desiccation-tolerant plants could retain original leaves throughout drought stress
(Tuba et al. 1998, Le and McQueen-Mason 2006.). In this study, we first documented the
desiccation tolerance in Isoetes taiwanensis based on the long period viability (>80% survival
rate after a 3-month drought treatment), but leaves of Isoetes species will lose activity and
function after dry treatment. That is, Isoetes independently evolve another type of
desiccation-tolerance: just retain viability within corms and regrow new leaves and roots. Just
like Pfeiffer (1922) mentioned “Some corms are seem to survive the winter or dry season. The
perennial character of the corm is not to be doubted in such plants though the leaves do
disappear”.

People widely accepted the view that sporadic severely drought likely cause wild
extinction of 1. taiwanensis from the unique habitat (Chang et al. 2006). In current study, 1.
taiwanensis well performed an ability to tolerant a long-period desiccation. When severe dry
season begin, dried leaves turn off from dormant corms. In the following rainy season, these
dormant corms sprout new leaves and roots.

Particularly, desiccation tolerant vascular plants are suggested to occur on the rock
outcrops with small and shallow pools (Porembski and Barthlott 2000). Some

desiccation-tolerant Isoetes species, such as 1. kimensis, I. melanospora, 1. tegetiformans, 1.
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australis, indeed occur in such habitat (reviewed by Liao and Yeh 2009). Seemly, capacity of
desiccation tolerance is more common in Isoefes than that is previously expected.

Like most Isoetes species, 1. taiwanensis is reported to be critically endangered and is
listed in [IUCN Red List (2012). Corm of Isoetes taiwanensis may be useful in the ex situ

conservation because of its desiccation tolerance.
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WEEFiES e THE L RESKERTHR
e gER Y s

S

k¥ (terpenoids) (L&) Ry fEY) — KX E#)(secondary metabolites) 145 i Ay 2L E %
AV —EBf - fEfEY)e Ty EE D S AGRE R A @ - A S AEYEME - i
EEVIRALAH AN REEE - BRERE > S EEAVRSE LSRR AT 2R YRR
FEEEE - 28 U NE SRR b e e B A REMEEI L - THHEREZTE
YRR BT S WSO R s S b SV E YR PR A B S

HTFARERA 7R E YR 2w b EYIRGT AT E BRI s e 2
SR 75 Rl (terpene synthase) » 12 B A RAREREAE & A ELAE5SHE (transform) 2
oM fiE L (host) TR LUEAUE S EE BAYRTTE T 1) » FE[F—{EEGN > widHA SRl
I FIHSREL il se E R B b G a B0 (HE2Riisid RE ST E
At FER b > Hikd A & B R A AL N ZR R Bz S i rh 2 m B B &Y & ERVAHRITED
TR R -

f& (Liquidambar formosana Hance)/& E/E R LY - @IS REMERA > HIEER A8
ABEFESE R > B EFRFEMEE LA TR - AT EE SRS
(transcriptome) EHER FHAE 1S 1 (% 1 fif(sesquiterpene) 4 £ BUBSEL N (L/TPS01-05) » FR&T
HANFPAIRE ~ BNFRIRZ FEMEE - i TEEY IR - WA NS
2\ PRIEZSE > DITRE RS ~ AT A (essential oil) i 2 {5 ik T
A BT P ml A R LR EYETEY - ERERERIIIF AN EEEY =8
S B NRIF 2R > S RS E R L&Y MBI T 2 T EAvbTIE T A (b
BVEGHEE - FEEEAEEE SR -

Dabes

AWTFCAESE SR e 1L R S gk G EORHER (o ] 2 i S S R R P R
B (Wen et al. 2015) RyE Bt} - USHL 2012 FEAERZF R A (38R UREL BERTR
-80 JKFEfRH -

DRI EE R E AR RS £ > 10617 ZZALTHEEHTIEREIURS 1 95 -
" EEAEE > E-mail: fhchu@ntu.edu.tw
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KEFPHIELES > (e B SRS ERHE P2t AL F i A S RS - 172 Rapid
Amplification of cDNA Ends (RACE) 7 RUES R 2R o AEAR R LRz
SN pTYB21 2 pET21 ##G » W LAKHGAIF B (Escherichia coli)FRIHEH'E » AL &
8 2 7 FUETAL - dUbZ BB USRS Nin vitro) JT 2 HEITIFRIEIESE » (EH] gas
chromatography/mass spectroscopy (GC/MS)#E{T Iz FEZEYIN 53T

2012 FFARZFEE HInEE R DL Pine Tree ;£(Chang et al. 1993)FH4% RNA » &€ DNase I
BRI HY 2 ng i sk B Y cDNA 1 Fy R 888 55 &I 7485 7 [ (reverse-transcription PCR,
RT-PCR)EHZZ AR ([ F 2 1544

FH ELSR T (methyl jasmonate, MeJ A)pz 2 8 (s I W 42 7 IR 4l e Ry B Bgb ) -
EHER4HLL 95% MeJA (w/w)ECE Y 0.1%7K75% (2 0.1% polyoxyethylene-20(Tween-20))
UELRE > PEMI4H{E 0.1% polyoxyethylene-20 7K/&/RIEE » 73 AR IE A RAGHE » &
H{RH 060 120 18 » 24 » 30 /NEHRUTIER » TREUL BRI L FEF2-80 JKFEMH A -

fEFEIEB LAY ER 150 g AR DUKZEBARER 6 /NF » UCHURE HLL 28
ZEERFE 1000 £ - {5 ] B2 22 S EEE W) o0 M AH B 2 (PR (EFHETT GC/MS I3Afr « IZRESEAIR
(*C-nuclear magnetic resonance, >C-NMR (CDCly)) & Ex{sF 100 pl 2 2015 4F 8 i HE
A > £2% Kubeczka and Formadek 2002 B 5752 DL Bruker Ascend™ 400 MHz spectrometer
LTI

SE SR B

TEMEESRRSERES » i85 LAY E A G HURTE mevalonate (MVA)IRTR K
methylerythritol 4-phosphate (MEP)}&{E | & FNFRIA TR TAVEE M E s
i 42 Rl LITPS01-05 2 FE SR 73 AR B R (LTPS01 ) FZ32 2 B 2(LfTPS02)
FEER(LSTPS03) ~ HR(LITPS04) F A FEZENEEL(L/TPS05) - TEAAR %L RT-PCR i
22 S LN 2012 FEFR I & Sl 77 Rl HHER S 8 22 10 H(LTPS01)~3 H 27 H(LfTPS02) ~
3 H(LfTPS03) KA BEZFENEFN(LTPS04 Fo LTPS05) » Ryirat LITPS04 k2 LITPS0S RIREHY
SR > EFT MeJA JEHIEIH L/TPS03 ~ LITPS04 K LITPS05 &% MeJA 3524 » ifij
LfTPSO1 ki LfTPS02 FZFERIIANEHES - 55iBH LTPS03 ~ LfTPS04 Jz LITPS05 wIgE /i EHY
j==FEN0

Ry TS RN 2 DheE - SERBEHEGERERPY] #R A ARG EERES
ACERORSFIEDIREE SR DDxxD fe ki 71 © B LETPS0S 4 » HERVU{EEEA A Ay N
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Uil RR(X)sW {RSFYETHAE SR - 3387 LFTPS0S AIRE R B AR LATEEY) 7> THIRE T - 1B
SRR B P | BELELA 2 2 2 A AR & AR A O RE(alignment)SIT7 #E1 7788 { L AST
(phylogenetic tree)4&%d » &EARHUR LITPS01-04 BLHE A1 TEAE Y 5 il A= 5 B ERAE
terpene synthase (TPS)JEE - [F]/& TPS-a2 J5iAF - 1fi LITPS0S AllfE > & 4= AR VEAEYIHY
TPS-g JEF °

LIRSS Ryt FETE L E RN ~ b R SE D ITHIEE SR - BURTL(E LITPS &
EAHAREINE-FHEEY) - DL faresyl pyrophosphate (FPP) Sypilfigt/iks - LITPSO1 F- 827
V) Ry BERY hedycaryol (£ 3 Hrf&as 32 244214 B-elemol) 5 2R guaiol ~ T-cadinol J¢
a-cadinol - LfTPS02 F E &Y Ky a-selinene » ElFEY) By aramadendrene - LfTPS03 F i
tH trans-p-caryophyllene DL fz/V & HY a-humulene » W E{E4ERS EAT{EL - LITPS04 w42k,
%FEEY) - A5G longicyclene ~ a-copaene ~ germacrene D ~ a-muurolene ~ 8-cadinene
y-eudesmol Jz—{lE H A A# E R & i b &Yy - (eakts LHHIRHE ) K germacrene
D H57 4247 LETPSOS 4TSI 5L AT 4 A A Vered) nerolidol> 244 T B H1584) geranyl
pyrophosphate (GPP)FEI| & linalool -

L GC/MS Zr il & EE S0 G » #5357 rans-B-caryophyllene ~ a-humulene ~ a-selinene
d-cadinene ~ guaiol fz/D&E MY y-eudesmol ~ T-cadinol f{I a-cadinol HHFRHL 2015 FEZE ~ &
T 2016 57555 - Longicyclene - a-copaene -~ aramadendrene - germacrene D J B-elemol
{8 IR A EZE F B2 » aramadendrene J B-elemol §Y & &8 (L1 LITPS01 F LTPS02 1y
RHBREFTE -

HUGEDL EOIRAE IR o IRE Y LB i A S R EL A LITPS01-05 1FZRERZRIN [
ARG TSI o LTPS01-03 FENFRIRZFEE - TR ot LITPS01 k2 LTPS02 Ky
B EYE BIEREE L A 2R Es B LITPS04 K LETPSO05 52 5] MeJA RIS ERL
BELNRIR > LITPS04 EHEVIE S TEIHER BT A 3 - 1M1 LITPS0S EEYIE2FE
A EE - SR RIS ATGT A - IR T T AT
BRI AR S RGOS M - BRI E TUEE RN & 2 2R FIAVERTE - BaiiH T AR
MEY E20HEEM: -

5 [ FISTRR

Chang S, Puryear J, Cairney J. (1993) A simple and efficient method for isolating RNA
from pine trees. Plant Mol Biol Report 11:113—116. doi: 10.1007/BF02670468.
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BIEREBER ENE AR Z iRt

MoEE D BRpRSE Y dhovEEY sEiRME

w g

g

R 2R PHESENEYRESY)  [FR ARy E 2 Z —
(Taylor 2008) - &B4EZFH B-1,4-F) & HEHEAE & AV ARAE 2 & RS (cellulose synthase A,
CesA)ATZ A (Delmer 1999, Nishiyama et al. 2002, 2003) » HA7 A FEAE R - (Delmer
1987, 1999, Doblin et al. 2002, Somerville 2006, Joshi and Mansfield 2007) - |35 FETZY
TR T LRSSV 2 2 0 + T 2 P340 £ Terminal complexes) (Kimura
etal.,, 1999) - FEAHEEGEME T - KintE & s 2 H—BHEGITHY - MESFEYF
A2 BB A e B Ry /N R By B 45 HS(Delmer 1999, Doblin et al. 2002) - [—4f
i R B S E RN CIE Y8 T AT B (Pear et al. 1996) » FI| I ZE = AE 0]
AT a4 2= & B FH R L R B A1 > AtCesAl Fi1 AtCesA10(Richmond and Somerville
2000) > AtCesA3 ~ AtCesAl ~ AtCesA6 =FR ¢4 BE A & i AHEE (Arioli et al. 1998, Scheible
et al. 2001, Beeckman et al. 2002, Burn et al. 2002, Desprez et al. 2002, Doblin et al. 2002,
Zhong et al. 2003) » [fj 7 AtCesA4 ~ AtCesA7 Kz AtCesA8 RIFEFIXRA4MIEES:: &Rk A
f&l(Taylor et al. 1999, 2000, 2003, Gardiner et al. 2003) - {HE .1 AtCesA2 ~ AtCesAS5 -
AtCesA9 ~ 1 AtCesA10 HYZHREHARTE S T © HLAN » FEARATHY) T - Hits(aspen) (Wu et
al. 2000, Samuga and Joshi 2002, 2004, Kalluri and Joshi 2003, 2004, Liang and Joshi
2004) > FEAZ 5 (hybrid poplar) (Djerbi et al. 2004) > f#f5f(Ranik and Myburg 2006, Lin et al.
2012) » KJEFA(Nairn and Haselkorn 2005)% & A HEARY 38 3% - RN IRIOE @A
SOBBRERIMOA > FRENENE TR EEERZ - NIIRMSH 1 AR5 I7EE
TR A % B RN E 0 TR 2R L Y T B R e e 2R S BB RR A A B REEE Y 5 =
EIEER - BT RIS R A SRR - e HBgER SR - DUFTERSEAR

AR -

VTR E T B g cER BT A4 - 10066 ZALTTET RS 53 5%
P I EEREFMEIRTERE 4 0 10617 ZILTENTERSIUEL 1 55 -
" iEENEE 0 E-mail: fhchu@ntu.edu.tw ~ chung@tfri.gov.tw o
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MRIERTT 75
AFEREIE B > TR E 4R9% 48 RT3 (MeEstBapT & e be

k) o 1 DU SR BT PR E1 2 7rf% cDNA EVEBAR - WA AR E 71895 [T G
HGH S (S FIREAY AL N -Gl 22 = B L X (cellulose synthase A, CesAs) » RFEHAEZR SRS
FLPNEAHLAS (DCAMBIA 1301 vector) 1 THE & S (ligation) 1% FHAH F /2 R 7 (cold shock) 7=
8 A EAR T (Agrobacterium tumefaciens strain, C58) » M DU EE AR B B L 4R 58 48 FRfafd i
R RVERSETE AR - SRES Y CaMV 35S BB T-1EE TEEAEY) o] IR s A HEER
B RIEAE B A5 CaMV 35S BUEhTHYZHARE ARIG A4 22 & BB AL RV RER. -
W AR R ATE Y EE R B & SRS S R RIS E o » SO G4HSEE - 2P
BaA ~ FEMREROESIN LR 2 A RY—F 4% - DIR )7 28771 (southern blot) ~ BIHFE
& PCR 73 #H71(qPCR) LUE P7/48 45 72 (CNS 12888) 2 i fgn IRt 2 FE N F PR Bl Al >

&SRB A
— ~ R R G RN 1

SRR TS R FEGAE AR & AREATELE 538 T &1 EcCesA4 Al
EcCesAS JZHMIW) E4HANEER S 5 AR » 1] EcCesAl ~ EcCesA2 F1 EcCesA3 RIE B A= 4
RIEERY &S RCARE -

= TR T SR A T

SHEETETE YR R BefRecl] - BTS2l PCR 025 o ffst - ERF b B A &
R FLERY RS 7 SERDEM IR - A ERAIZH DNA £ EcoR1 K Kpnl WiTER¥ZEIVI1E R
& - EICHIF EcCesA4 TREMRMITA B ah Ztdi A Z ARV ELINELH By 1~3 {EHEEE (copy
number) ° {HHEH PEERAER SR ENE (R e # 5 ARNEE P AU bR R - fEZERldE TR
AT LU AIEERS > INEEFLL Hygromycin BR#H M DAERE B ACE 45 1 A B HVAL AL/ B -
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The study of chloroplast microsatellite markers in Cinnamomum kanehirae
Hayata and its relative species

Chia-Chen Wu""  Shu-Hwa Chang"”  Cheng-Kuen Ho"

Introduction

Cinnamomum kanehirae Hayata (Lauraceae), an endemic and highly valuable tree
species in Taiwan, is famous for its natural characters. Because of increasing demands for
culturing Antrodia cinnamomea, a valuable medicinal fungus growing inside the C. kanehirae
trunk, the natural populations of C. kanehirae decrease rapidly in wild due to overcutting
(Liao et al. 2010). The natural regeneration of C. kanehirae also decreases because seed
germination is very low. In order to understand more C. kanehirae genetic information, we
reported the complete chloroplast (cp) genomic sequence (Wu et al. 2015). Microsatellites
(simple sequence repeat, SSR) were useful for cultivar genotyping and defining the genetic
relationship. Recently, the cpSSRs was analyzed and used as a powerful tool for many
research fields such as evolutionary population biology and level of differentiation (Powell et
al. 1995). The cp genomes are typically non-recombination, uniparentally inherited and
effectively haploid (Grassi et al. 2002). In this study, we analyzed the chloroplast
microsatellites and genotyped. Nineteen primers were tested on 24 samples (including the

same genus species, C. micranthum and C. camphora) and evaluated their variation.

Methods

Plant materials

The leaf samples of C. kanehirae for genotyping were collected from plant tissue culture
lab of Taiwan forest research institute and their genomic DNA was extracted from fresh and
young leaves by using modified CTAB method (Chang et al. 1993). All the fresh plant

materials for nucleotide extraction were treated by liquid nitrogen and quickly stored in -80°C

refrigerator.

Bioinformation and genotyping analysis
The chloroplast genomic sequence which was deposited in NCBI (accession number:

KRO01425) was used for microsatellite analysis. For microsatellite sequence analysis, the

Y Silviculture Division, Taiwan Forestry Research Institute, Council of Agriculture,
Executive Yuan, 10066 No.53, Nanhai Rd., Zhongzheng Dist., Taipei City.
" Corresponding author, E-mail: chiachen@tfri.gov.tw.
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GRAMENE Ssrtool software was used (SSR repeat number above three) for identifying SSR
regions. The Batchprimer software was used for primer design. PCR amplification of the SSR
markers was performed on Veriti 96-Well Fast Thermal Cycler (Applied Biosystems) in 30 ul
PCR reaction volume containing 50ng genomic DNA. In order to reduce the cost of
fluorescent primer labelling, the M13-tailed primer method was used. The modified PCR
assays from the previous study (Hayden et al. 2008) were used in our study. SSR genotyping
analysis was performed on ABI3730 DNA analyzer (Applied Biosystems) at National Center
for Genome Medicine, Academia Sinica in Taipei city, Taiwan. The SSR allele sizes were
scored by GeneMapper v4.0 (Applied Biosystems). The scored data were analyzed with
Haplotype Analysis software V1.05 and Structure software.

Results and Conclusion

In total, 91 SSRs were detected, 19 of these SSRs could be designed primer sets. The
tri-nucleotide repeat was most abundant (69) with 75.8% of total SSRs, following by
di-nucleotide repeat (30.1%), penta-nucleotide repeat (9.5%) and tetra-nucleotide repeat
(9.1%).

In preliminary survey, DNA amplification with 19 primer pairs showed that 9 out of 19
loci were polymorphic in a total 24 samples. All loci generate ten haplotypes in all the
samples. Loci in C. kanehirae showed no size variation, except locus ckcpssr4. Five loci,
ckcpssr2, 4, 5, 8, and 19 in C. micranthum showed two different size variations. C. kanehirae
had one unique allele size (224 bp) at locus, ckcpssr10 which was different from C.
micranthum and C. camphora (223 bp). The size of 223 bp of C. micranthum was different
from C. kanehirae (220 bp) at locus ckcpssr18. Ckepssr2 also showed polymorphism between
C. kanehirae (214 bp) and C. micranthum (210 or 212 bp). Thus, ckcpssr2 and 18 could be
used for identifying these two species. In our data, the C. camphora showed highly diversity.
C. camphora samples were be clustered to three groups. Three groups were located in Eastern,
Southern-west and Northern. According previous reports, C. camphora were complex and
identified into many forma species by their composition of essential oil. These cpSSR
markers provided interesting information for further study. Besides cpSSR data, we predicted
the insertion and deletion (Indel) regions in cp genome in C. camphora. The variant Indels
exist among C. camphora individuals. It has the potential as a useful DNA marker in identify
the C. comphora variants. We will continually explore these three kinds of species’ sequence

and their correlation of their phenotype in the future research works.
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B8 R E T M EEE 2 — » T E AR AEIHEIS0% IR - 1R R B RO AR
— o A &8 Bt S b — 5 R AR O R T R AR B R ~ RS ~ IR AR
FR(EEIEEREE, SRR R 2B R 2 2 A & MR 4B 52 (Arcand et al. 2008)
HEERIL - BN RS TFdES WA I ETAMEEE  DHER
fefe/ N ~ BE S 2550 P e B ERREMR . BILENNE A2 AL
S - DAEREAE YR (Dyer 1979 » wIEEE SR 2003) O FHYBAIELE )
SEAERE > R EFETERRINR - FOR DS {ERRERTEOREE A 2 5 Mk eafr - H
S T 4R F 3542 A (Stokey and Atkinson 1956, Lloyd and Klekowski 1970, Page
1979) » FMHIWIL BRI R 25T 2 A RS O T S N G B EAk
Ol 2R 2R MRAETERYD - FIRE A CRMIER B ZE » B DURHERS <2 Mty -
BEAN » FEF I HlE S R AL v YRRV B A= HaCAREYE - BFE B
EHHME(CR)_RIEE L - HAGMH » SEERGEEN)_FiEEGH %%i(VU)_éHEI%ﬁ%ﬁ :
PRUH T R ~ FERE B MK~ SEINEL AT  BEOEGE(NT) ISRl - 5 HERIR (R
1) » A DAFE o] DA A EfF A N Ry E 720 Aime RS
SR B A RCREYER S S8 > A RN EEEE) -

5 [ FSCRR

HEG SR B R (2003) FHEEYIf BV BLIR T - GIEMSERIER18: 75-79 -
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2016 ARMETACRF A DTS a8 — 2016 - 9 H 9~10 H

BAE - ARk - BE/NEMM R RIS E TS F RIRZ 5

sV fEmEY 2T kRS EEmY

S

& FFHAquifoliaceae) HLIESEM H AL B(lex) » | B 21 HLR 4 850 - K3 5
TR NEA - (IS formosana) + RATAR(L micrococca) ~ 4 H(1. rotunda)
B GHEARIAEA © SHCOAFTRHE TR RISL » BEAETS > Th
Bt AR LA - ZAFHCaprifoliacca) SR (Viburmum) AHER B 14 A 2
S MRS INEAR » KE YA RAEE ~ FSHRILE » U BRIEE(Y. luzonicum)
FOSRHGSH(V. odoratissimum) 't EAE (G BHRAE - SR 6 - BEHEFHIEA
WESERRI] > REACE - ERARAHBESE TR ARG > |
BHEE T - /NSERH Berberidaceac) EYEREH 3 1 » /NEEB (Berberis) ~ + KI5 B
(Mahonia) i)\ FEFE(Dysosma) » KA BAED B HURMIHE - Stch NS 77 -
e PR SRR ERATE | RIS 20 WE-FATS M. oiwakensis)fi
RIS M. japonica) » SRR o /NN RINH BHAYI &1 IR
(alkaloids) » ELAEFRR ) - APFCRR AT - BRI - BB/NILB. kawakamii) R
LA TET SEFAE ST  RFET-IRIRYE S B FET A R ORI SS - LU
EHARFEE TR FRVERRRE 2855 ARG R Y
% o
AP
— TR

ST ERIGRRET 57 IR 2012 48 11 A7 2013 45 12 FIREMEHE I
LRGSR & —J © S0 NIERET-HY 2015 46 11 A3RELH 3,000 m 0L > DAL
PR ES ( FARB © ISR 2016 45 4 FER E13E3A RO 1600
m AT © BT RIS R » HTEETUKET 1R Ay o BRI

D TR R G MBI IT UL, 0 55543 B RA UM TR EERE £ 43 9% -
T EEEE » E-mail: sychen@tfri.gov.tw °
D TR T BB B A 0 10066 SIETH TP IFIE RS EES 53 9% -
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o ErETelE

T2 R R R B8R 30/20°C ~ 30/15°C ~ 25/15°C ~ 20/10°C ~ 15/5°CFIE 5
25°C » BROLER 12 /N > 55 12 /NIFIEHT - 24 /NI —TBER - FrAE e s =
H1E > FEE 50 2 100 i - {KEREHEZEME - FEIRELOH—IRE T-E R 8
A AR T-HR AR - T2 2 5lER (0 AR /18 287K & (moist sphagnum moss) » 7K
SERRTIRK 2 /NG » BRAZKE=RRERME - R&R#KE 8 - VIREE
PR

=~ ETiREEE R

IR AR IOT EE ThG - & 2-4 Bl E &N — TRV > DRt s AR
TBIE - S/ MiE T - SoH VIR VIR T - AARAEREEIRIEE T IR E IR
RU/INHIFEHR

T8 R (%) BARBI R 28 iii iy - RJE > 2mm Z il BE B oFalln
REEFTRIER - FIH] Excel WAGHUS S PRI EMNEERE > IPHHREIE
HEHFIIME » TSR Tso Fony » BT EEF] S0%S5 FA- iR HY K -

GER BT o
— BT

PREJCEPAVRE T - 20 FERBHIASF > SFFRERE Ry 20/10°C » 46 BIRE R =%
PR 80% » HIUE 25/15°C » 59 FERHIE 5527 74% > 1] 30/20°C ZAE 134275 30% >
25CZHE T35 1% (8l 1) - SREFMEESFET > 10 BREAZEE - DL25/15CZ
SRR 20 BB EE SR 85% - HIUR 30/20°C » 30 %R SR
82% » 1 25 CHETH m a2 48 69% » 15/5°C ZRE T34 32% ([@ 1) » #AFHE AL/ -
HEETFEE 30 RELEA RS SF » NI AP RRAEAYINEK - 28I 2-3
C - felE 145538 > JLERE A RURAINIRNY: - B3 oF i e tbrmEii - 52 - b
HRHYEA S R - N SRR » TSR R > R B RS
TSP RS - ELEIE TR AR > ERRMESEEE 2R GNE - A L
THEF > JCEE T e et B SR - RSSO R R o MIRMEEE - RAER
ARPENNER » SRR > LHEE RGBT TR T TS8R BT RE s i
g BT CRE e S - I8 T AR T3 P R s A B -
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100

T
—e— 30120°C [ —e—3020%C
80| —o—25/15°C 80 |- —o— 25115°C |
—v— 20110°C —¥— 20/10 °C 1 FEEFFF
— A 1555 = b —a—155°C
§ - 22/"5(;C § —&— 25°C 111111
c 80 o susc c 60f 7
Ke] Ke)
5 5
c
= 40 = 40 4
E £
@ ©
O (O]
20 20 -
0 FooooooooooolED . ok _
Lo b v b v v b v b Lo Lo b b b Lo
0 10 20 30 40 50 60 0 10 20 30 40 50

Incubation time (weeks) Incubation time (weeks)

1. 3845 LB T34 28 1 o0 R (e 8] S B B T35 oF 1 7 R ()

v IR T3

PREJLEET > 10 BIRFAGIEEF - SEEFRIERE R 20/10°C - 50 R E R =35
#R68% » HIUE 25/15°C » 54 BILHVIET-32F2 60% - 1117 30/20°C Zfd 15524 28% >
15/5°C Z -3 24% > 25°C A1 30°C 2R T3 282 0%([iE 2) - SREFEifE T 8 1%
B4GESTE > DL 20/10°CHI 15/5°C Z 3R >90% s » HAUE 25/15°C > 48 ML HIfE T
FEFAR 70% > (i 30/20°C ZHE T3 12% > 25°C 2 T2 0%([& 2) - fefE 2 455
SRR I ARG LEP R p B - S ol antir A 2= 2 4 - BILEE T3 5F e © 5
Ah o AL T TR SRR AR 20/10°C DRSNS E B RN o I 0
FHERIRACGRIRRR L » T3 SF AR - B I HRERRE & W ) © s RS T
AP RRAEAIIRIK - EOR 5°C TR B 3 Fe AL Y e RS R R T S SR (R I AR,
B R EHE AT (e R I L A B Ty SEEF - AR EEMEE2A 10CLUT
AYfERL ©

100 100 T T I ,
L —e— 30/20°C
—e— 30/20 °C —0—2515°C L X T L ASS
80 F —O—25115°C 4 80 - —»— 20/10°C s -
—w— 20/10°C — —4&— 15/5°C
S [ —=— 25°C
S . 4 T eof 4
§ o 2
T ©
§ e 4 § a0 - 4
20 ¥ LTl J 20 - i
o
07‘ 5 S0 > > | lllll il 7 o ‘4
0 10 20 30 40 50 60 0 10 20 30 40 50
Incubation time (weeks) Incubation time (weeks)
/—‘—»—P-f-‘:';, e S52 B 27
2. ERFGRILEE 22 H o B E) K B E T3 50 5 o0 ()
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=~ BB/ NBEME R

HREGESLUNEE/NEE T IERSERE > B T3rlRat > 1
TAESEEERIE 30/20°C ~ 25/15°C 1 20/10°C FEEF] 50% 3 2 RATREL » 53 A1k 10.9 K
12.8 KFI113.1 R(F& 1) » BUnfE - MEZLFARSE 90%LL - HAE 30 RN & EE 58
B FNIWZHEMNKRIR - iR > #5552 AR > AR -
RBL > & RIEEAL » R BFHEE > JEHK 3,000 m RIRPK NIVFE T HERRFEFR R a2 -

% 1 on S/ R R T 2 SETFAUR

FRE(C) FEFR(%) Ts0 (K)
30/20 94.7+5.0 10.9
25/15 90.7+6.8 12.8
20/10 97.3+3.8 13.1

15/5 96.0+0 34.5
25 96.0+0 10.6

Tso : JESJTEFSE 3 E] 50% 2 KE

g ~ BT LA RIh 25 HE T34 2F

FEEES IR R RISHE T SRS - 3o Rl > 40k
TAESRLFRIE 30/20°CH 25/15°C NEER] S0%35 2RIy REL - 4351 Ry 10.9 KA110.7 K
20M0°CHIREH R A 124 K > MR 15/5C NHREEREIFREZF(ER 2) - BUntET
AMEZFTFRATEEE 90%LAE - HAEAE 30 RN EEHLFEE - WA EHAYKIR - Fik
o SEEERETRER - e HARIL - AP RRIVIRIR - R - &R EE LR
BT HERERZM MR g e R SR

2% 2. om EEH PR E - KTy 55 AT I AR T 2 S5 OR

#FmE(C) FEFR(%) Ts0 (X)
30/20 94.7+1.9 10.9
25/15 96.742.5 10.7
20/10 99.3+0.9 12.4

15/5 98.0£1.6 26.2
25 98.7+0.9 11.1
30 87.3+1.9 31.5

Tso * JEJTHE T35 7R F] 50% 2 KEL
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s
BAEN 2R TR PR A EAYIRIR - T4 2f R - SRE LR T-37F

Fresir b T R - N EEHIRIRAVER > S E i T3 En te LD
=Lt SEFHME R (B SRR TSR A F AL AL - SR E AT
TETF o TR R/ NEERI] B LI RTh S5 R TS A MR 38R - T IRE S5 > H
HIERE > IARIRNYE: - ARESSFOREAERE - EREE T NREORERAGH
2 WWRFRHIRROREIHEFIGEEEF - BIG S - SRR G BV GEE
(L - WFRRE R RIFHERISHY 7t - SR T LI IRERRIRM ) > SE2F8E R
AEREG NN ¢ AARTGEGERE AR AL > Bl BVt s R rT R AR R —K -
B2 > MREERERALEENITR - S BB A BN oA E e S E g - &

EE/NEERIP B AT - SRR T BRIG R R B35 (18] 3) » Rk
TEREERF AT — e B P At Tl -

100 ——4———F——7——7—"—T7—" , ,
—@— Radicle emergence
80 — : —
Incubatiom temperatures
<
<
60 -
9
©
£ 40 20/10°C —
E
8
20 - -
= —
| | | | | | | ! | ! | ! | ! | !
0 2 4 6 8 10 12 14 16

Incubation time (weeks)

3. EIE/NEEE T 11 H PRIRIESBESC R (SC) ~ FIR(S/SC)RERQRVI0C)ZHE T A

R
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2016 AMEIRIRF BRI NS Gam (5 —2016 42 9 H 9~10 H

BETECI RIS NG B
s ) fpEE Y fEREY Exp ) EEin Y e

H=
BERE{CAZ(Amentotaxus formosana Li.) Fy&l G 2R} Taxaceae)FEAEAZ BV T1H
V) RaBZ AR HRGRE D Bl - TUCN VIl IR 5 SR | R R se %
WATBPEEEZEE 1996) - B2 EIRA 3 1 HEEfEEILiZA. argotaenia)BlE
FATEAEAZ(A. yunnanensis)IRRERUATT P EI LS ILED - T EIEYIAL K H 5 Ry fe i
(Kramer and Green 1990, Hsich et al. 1994) » E[IJt 814656 53— FEAE 1642 A. assamica - T
{EAZ BN =R i 1] Ry i fe foite » 28 R EAR/ DEOR S ~ EE R - GUERE(CI R
BEREE - RFHE PR 1924 FREFRARETIUTEI 915 m R IREGEA - H
ATREE O] DLy R AE S - 3 ml B KRB E ~ =KE - RIS EEE IR R ~ 58
FOPRELLEBLERELLGRIAM 1992 » BT 1996 » ZEIFHE 2004) -
BECIENEF 4 AVIEIFR AR - BEHhEE 5 A& IEESEUNEF 4 H
) > BETEAEIUYE T 4 HWEIHA] > S EET 4 AVEIFA] » SOEATERTAREH - i1
FEARTRA: 6 H HA] - (el B RN FERS 1 4R 3 E H (51 1997) - 2011 -3
ZEEEICII LSRN = H M) S AIE=H N 2 U A ¥ B e EeishsE(1997)
Frilf2 5.4 0.5~1 {[E H - Chen and Wang(1985 )it S puiEACAZM B2 - HAHR (T 5
ATEZE 6 A » 7 A afEi BT ERINes 07 » Mo R (E AR N RS 4HAR -
I~ 7 A NRISERZRE o PSR I R 2 BRI AR - S DA iR &8 M {E H 525
ZRE AR BT A B EEZE(E S ARE 6 Az HEREE—TEE-
TR CAHBRCR P B GBI EAZHE - OMIE 4 A > ErpEEEIN G 6 A -
ETEE LIERIR A H N EN A E R A EE IR - fliirEhiESEhZ 2
85 - HArgEEGER - BIEJTRHA & SRy A JE A HH B A B0 75 (£ an 55
1987) » E A GIETEICAATHRE JE S5 2 R - ARIATEBEIHEIT R AR A -

D ITEE R A g MCEE BT E M > 10066 ZALTTRIEES 53 57 -

" iEENES 0 E-mail: chung@tfri.gov.tw °

D TSR Z B RS BRATIEYIE4H - 10066 ZILTTRIERS 53 9F -

VTR R B g MR ERATELLTE UL, © 26445 B RERA BLLATHPE A SR E
L 155 e
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MRHELTA
— ~ PEHEIFZHY (control pollination)

N TEAERFTCH BTG IERE IR - PREERIRZIBHAY IERR IR - Kt - &9
& 3~5 K MEERARFFAREHACKy - LR ST R W SR G T TS0 - T2ty Bttt
TNEERREC N TRRETIERR - EHEBRERFL 2K Fi(pollination drop) Z 5 » #EFTHZK © H
T2 GIETEACHS Rl Sk - RIE AN R A N pa B o F50M IR DUBEFE R TR 70 DN A
& RSO E E Rz R b o BB LA DA AU BV EE - B B AR [E e AR
IRAEOFLFRR - PR NEEETHE

ISy <L) | S E =3

BRERmBEBZIH HEFEOEF B2 B - NEF LAV (lower
initiation) » Ff - FEBRTCEF M boe Rl 1l - ERHBREACF TR E 0 BFE B EE - (2)
I~ BEBRFEZ 35 5 ¢ fe T A WIGa%G - DAEIRS 10~20 RAVFEZR T BISREEME - IERRTEEF -
FIRFERIF e Ry 1 - Q)RR e R ANy ~ ZHE BRI S © (5 —F=H
~TARE - ZE=FN - CABEFREARIE - BF 4~9 REREZEBRIVIEERR - 5
TR Ky 1l -

ik DI PREE 2 ZFRG ~ T ~ BEBRICAIRZRy i & HEER AR » BB A [ 72 i (formalin-
acetic acid-alcohol, FAA) T [E7E » MEIHETIAE(LAHA - (FEERILEE S 2 A - ¥ 5
SR A AR A E (Ll - (PR » BRUERERPEE—K% B ="TE
(tert-butanol) ~ ZX B /KELFIEHEL L 20 R HET TR 7K (Johansen 1940) » 02485 K S8 9E 1
Ht% - DIREE 10~15 pm 250/ BEREE R £ > AREH#ETHRER - 3905 safranin O
Bl fast green #E{TH4E - i Olympus BH2 SEEREAGASR N AT TEIZLIG IO - S0 mm el T
IRl E TR EEE 22 » KRSl 2.5% glutaraldehyde (in 0.1 M phosphate)[&|5E 2 h » 1%
4% 0.1 M phosphate 4&f# %55 » FFLA 1% OsOy4 (in 0.1 M phosphate)[&E 7€ 2 h » 48 0.1 M
phosphate &ZELRIE S » P 30~100% P Ei(acetone) BHAAHETT 25 KK » B E T i S RL R A
fREL S b TR - SERRREAESRE e BT EEE T - 7Y Hitachi 2400 fRfHi=t
ETHEEE NZEE Y -

R TR B AR 2= 2 AGEF - REBIE AR FAVE T o BEELE 2.5%
glutaraldehyde il 1% OsO4 i » AR &P F RN EERRY K% > B3 Spurr resin 2 1 o
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MAEY R ETT R > BUER PROCEEBMER Z AN - MHEY 70 nm 255 R 26
MEEERETOZFENE TEME NRE -

SEREART
— ~ RETEEF M BERTER R SR

EIETEICAS Ry MR Bk - SUTE— H N AIEFCSF o AR AR S B2 - S9FE— H &k
AT IR A P SR R B 0 - R R AT IERRAIRED T » S8 /K hdy 2~3 K 46
TR R e R R0y (Eim T =\ EE TR MIREAER - TEM AV NG 25 pm (B
AL -

2

=~ MRS ~ PR TSRS

3 H Al stk R MEBRTCHYSF G BAAGSEI - (EE B —EAE 2K - B HYAE
& SHEY) R R AT RIS KRR E - —EFE A 1~10 [EAFEENE
BAIE R 4.1 (F - MERIER VY H#IEI ) - RERFLITID— Rk S ety
LHERY) R B A T BRI E e EEBaa b - B —(EEFE 3 (EMERRAT - 2[RIy
[ - RBRFLER T AR 7 « B0y R T I R T O TH08 - DLB S BB ek 2 EBRAL -
iR TR NERE A A EERALN > HIR R AN R B0 Fr LABRF LN FE i E

=~ RIRHERERE

BTN A Ut > (e TR=e 2 (B HREZEER L > £ 5 HIRIKE RIS
E75 - GEREOAZA 2 (ERONES - SOBIFELIME 6 H BA) - BEAREBRRREFHERE
7N H EA]ERHA s AR i as £T - B 1 BUna Bz ca it seivid
[ > HE A R B ESHEG S mm® » B0 AP > KNG 13 mm® » FH JE/SE99)
RFSERINRG - TEfELY 18 mm® » BB A « = HEHRHIERE - HoA/NY 21 mm® > (5Hd
R BB s AR R i - + A IR A BB A KR LR LR (AR A B AA fH
JE o REERIN R A G BN T HE—FERERKEHRE > EREIE
%E 0 ZMRRHVINHG - B E NS BT T A IR - MIER NAREVIRE
I/ ME R AE RIS B T3 - RE PSR A -
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%2007
5
_}§1507
2
i 100
50
1
T
0 - — — —
n o & M O w T 0 N ° &N T N = T N &>
S TS S N RV R T BENCOE R S T S Y B S SR R
=
date(H.H)

. BRI CEIR - 120 - SFER S E R AR EAERAVNEL -

ESBUN

TBEEEEZRE (1996) SEMA SHGEY) Z riv i) - 162 H -

SREARE (1992) SEREMLAS EE A BEAERE IR ERR ZITSE - BB RERMITEATHH

Al 0 55 H e

BlpE (1996) SETEICIEEFARRAINIZE - B REAMITERT 5w > 140 H -

BT (1997) GERICIZTEH A Bt & 258 M RZRathistat ERETs
%51 no. 95-16: pp 123.

TR (2004) HEEIMERZEEMEZWIE > FRERFHREAMBT SR 5 > 95 | -

Chen ZK, Wang FX. (1985) A contribution to pollination and fertilization of Amentotaxus
argotaenia. Acta Bot Sin 27(3):239-245.

Hsieh CF, Huang TC, Keng H, Shieh WC, Tsai JL, Hu JM, Shen CF, Yang KC. (1994)
Flora of Taiwan, 2nd. Ed. Vol. 3.12 Editorial Committee, Department of Botany,
National Taiwan University, Taipei, Taiwan. 1084 pp.

Kramer KU, Green PS. (1990) I. Pteridophytes and Gymnosperms. /n: Kubitzki K. The

Families and Genera of Vascular Plants. Springer-Verlag Berlin Heidelberg, Germany.

404 pp.
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2016 AMEIRIRF BRI NS Gam (5 —2016 42 9 H 9~10 H

R A A A S R
BokED SRREEY B g

S

FESE SR TR A AL AR S R R (TP SR R SR 144691 7) B g B Lttt - 3%
THARLI2 ~ BEIEEBIBLR ~ K R s - A PRI AR - PESE IR dn ¢ 20 il B RS 4
YrsSan s tiiets o WAL ERRUR HAIGAINE A (e R S AT - HFYEESEFT
FELEAERA 5 > i Z AR EE - LRI & (F Re B FE oY in & © IEAh
LA s BARRAVEE B R 5 1 EEBIRV2ME - DN i A DA PRELEE 2 © 1
HIEEBI Rl - ZEHVESERT DB RAZ R (7 > S BE R TIRE » B R A Y
st © ANTZE SRt A SRR F HVAL A2 At B AR EE R FE A T T B2 T - FEER
PRI AR R A2 (Taxus sumatrana) iR ET TEESUE S HY A TE > JeftEsERE 5%
Foi A > i A A e AL GAZ SRR RO R & - S B RS SRR S8 il >
FEILRZ IR A SRR 6 > BIE A RSN - SRR E AR A — Sl
TR MEHIRERS R - DI SRS -

FRIERTT A
— ~ LA IR A AT

(ESEETR ML EAZR I 7317 10-deacetylbaccatin 1T (55 DB)Etaxol ((IHTX » 12
BE)RIE  RESEE HVEL FACR BRI R 73 1 2051 IR EE 10 g » By R HUER 1 g > PA10 mL
PR AR B 25 A0 min » HUEEEHURTE > ACEEFLI10 mL RS — 2R - HRREERUK
Jedficl mL - 2545 um milliporei#E{% - RIB(TEUIHEE(1997) 774 » IHPLCpAfrDBERL
TXEE -

T AL OREE R G L RS o AT
FEAEENEEELANE  BIESIER - 2B TEEEER - FEm A - bt
POEEETE - B EFOME M o F%E mES50 mL > SfhexaneZEHY > Zfsihexanefg > FFLL

D TR BT B G SRR AN R T, 84443 ST AN IE T L P 198 5% -
D TE R B e ERERFT SR > 10066 BEALHTRIEES 53 9% -
" EAMEE > E-mail: ckho@tfri.gov.tw °
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dichloromethaneZ£ B 45 Ehexane & {is % > LLFEEAR - FHHPLC T LA e H 5
ffibaccatin III (F57BC) » DUEEAE SLby e WO S LE S [B]— B i FR A peak N AE LU -

= BRSO R BN A A R R bR

TEMREFT (& B E BB AR PREE B = U2 A (L1 BEC 1) 258 kg o FRSE A AR R fE R
TR RsA ~ B > AR S8R50 mL - (K EACRT 574 - B SAGEERY -
TTegfE sl > SRR R E RIS IR A SR Bragm Pl flles et ~ RRETERY S B
AR & IRE -

V0 ~ R Rl AL AL B A PRI A T 5

BT R > FERAREALRUR « FANBE bR R R TR orhd
RN ERRERV SRR » I SUERERI AR - $PEES2 mZL1sn % > PUTEERIL
HEC SHEBEMRARE LR » FARBEEREE » DR/ IMEER R - NIEREUERE s
JEERRERISE  HPRICFARBEAEZ i » A& N ARBEEAEE(E2) - A SRYOT
AP T SslAs -

SR AT S
— ~ AL RER AT
e B TR GRS R T BURE - & HTEERDBIRE f5221+171

ppm > SEAZEERIE Fy347+72 ppm - EREAVEREZE SN - JUHIZ10-DBIRE - (K5
PRUTE IR S 53T - SR AL EAZ AR R B B3 AL 542 > 1/ DB{RIREE (<100 ppm)
ELRAZRE R (270-370 ppm)dh 2y » 2 FDBHRIEE(200-300 ppm) B 5 R S A2 B
(400-500 ppmyiti %) » 3 FyDBERE(500-600 ppm)BLEAZEE 1R (300-400) ppmiiti %, » X
BERFTAL S M A BEEPERSNmRRE -

+ AL AR R i SRR T o T

SRR ~ fFEERE LR BRI S S R > SRR RIS b
RO R EAESE - BRI ER > BRSO ESLSEN: - SMDBREE
3.4-12.7 ppmfH] > EVEEAZEZAE4.0-5.7 ppmfE|(R1) » JEEVEZ SGIRE > BLETiEr:
HEFTE R EAZURE LR - [F{EZE1004 -
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- DB BC TX
[H{ESS N
. e (ppm) | (ppm) | (ppm)
T— = LI(A) 19.2 1.2 1.2
e C1(B) 6.1 0.5 0.5
Bl & S0 BE BET
= e R ' 2ot/
_— = == A e
I  esgNl | 25760
. aNae 0 = 3m'~3\\
N
. \\‘ —— 3273 3490 375

22000 24000 26000 28000 30000 32000 34000 360.00  380.00
am

3
0.10
2
< o0
2756
3193 337.8 3602 389.3
0.004

26578C

B
5 227.4
< 0.0
387.4
0.001

6250 TX
1.6

307.6 321.1 3726 388.1

A

22000 24000 26000 28000 30000 32000 34000 360.00 38000
am

&1 BRI EAL20n R EREE FIR(A ~ B) Z SAZ RS B O -

B

[E2. BAARE(LEE AR RS0 S > M EERUL > AR (R 4R e -

= BRAL OO R R LA A R R PR

(eGP R 2R . A (L1 BC ) A Y I JFURBH (0 S B MR A2 R
FEA B (RIBSEE MR - DIRERIFEIRA R B an(El L) - il sdiiA 2 S 1EDBIRE Ky
19 ppm ~ EEVEBCELSAZER N fy1.2 ppm > S5 FFIB 2 EEDBIRIE /6.1 ppm ~ B£{EBCEL
BABZRIEES F50.5 ppm » R BLFESE Y SMESRAZGUN > DIL IR RRAT - 8BR300
7] > PNEEL St & Ry i & B S F e R A an Y R - HATE REBRIL100 kg -
TR - BEEEREFT R B E M — 20 sl KA RE MR T AR E -
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Tl SRR A 2 SR T

% DB (ppm)  BC(ppm) TX (ppm)
AR 1 7.6 4.1 4.1
SRR 2 7.6 4.0 4.0
LLERZZ TTIEEEEERCR 1) 12.7 4.2 4.2
S EZTTEERETER(K 2) 12.7 4.2 4.2
AL HRLTTEEETERCN) 3.4 5.7 53

QL HASMR BB A i F (Mask) 0 0 0
&L EAZTEE TG TR (Gel-1) 0 0 0
&L HAZTERE TG TR (Gel-2) 0 0 0
7% E(Soapl) 0 0 0
% E(Soap2) 0 0 0

g~ {8 Ran oK ERI R A

2 mis Ay 128 A LI fEff S 1 mEid > 73 B TSR0 B/ Nl i E6.8 ke
PN E b 8.2 kg ~ TREAELAR10.4 kg - HERIN25.4 kg - 1 B2 I3
AETEYLS em R SHEE2,85657 0 10 ey NEfE2,26857 » HLFTREEIES, 12457 - HATLImA
A ERA 3000k TG A 42 77,500 keh B8 A RS 5 & 50 Al Bl SRR
AR RR E SRR -

5 [>T

I RIS  BRIRSE (1997) HERAGEBLAGEBIREN S8 81t -
EIEMEREE 12(1): 23-37
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2016 AMEIRIRF BRI NS Gam (5 —2016 42 9 H 9~10 H

EBHIE BRSSO
TREE T mEeh D BRians D Zem ) BUED EiEED Bnoe)

\

e

BB Cephalotaxus wilsoniana)FiBi 5 G B EIEHE 650 7 2,800 m AIRRHE
o el ERRGE TS 1999) © MUY & A FER cephalotaxine » fiifE CET) » 5
= A4 Bfifi(homoharringtonine > fifji} HHT)E1 =2 Esfi(harringtonine » fififli HA)%
(Powell et al. 1972) 7] 33 5 IF(Mikolajczak ct al. 1975) « FH 2 A2 H41R  AL RE Fi
AR Y EAR A (hairy root) » EN BV B2 » BT DUER A Y B 2005 %
Ferp ol - RIS B > SRR E R B 2e % fE Y —
Y38 11(Hu and Du 2006) - 7 5BRHIEE 7 4 B ERL R AL PG 13 > SR
EARAE R S T - HELULIE B R A PRI L S b - DUt — S5 R A
R e AR A -

PR TT 7%
e

08 4 B A B AR B » S B IR LR AVS - DL T0% T
2 min {% » LA 2%ZCSABR S HE 20 min » UJHEE 7SO T8 - HUVERSEERORIN 3%
FEHETT WPM ((Lloyd and McCown 198 )B4 » 7 25°C » 16 /MEFEI » el
60 Es'm> (BB S B CRHEES 2012) - T-82F1% - VI T 8SFRT-H 2 22 5
FU R 1 20 G R# 3 47 502 (shoots) 1T5E ) BLZEER (R Ry ot gl » e (T ALt
T -

=

T BRAEETE

B AR LA AR1600, AR1601 81 ATCC15834 FA S - EEFRE DL YEB B2 ks
1R FEEAETER PIRL 0.5 x 0.5 om® » FEEFTIER 0.5 om > DU EHSEAYENRIM 5 9
§E > FRREE R SRR L AR L EREE Y WPM 7RI 3%REHE - 0.8% F32 i Epe e

i) TR R EZ S g S MaE - 100 &dEmi =Tt 67 5% -
WEN{EZE » E-mail: shchang@tfri.gov.tw °
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B o (R 48 /NI TR » DUSRE /KR 4 20 ERRIEATE » FHREERELL 5 ¢/L carbenicillin

i1 5 g/L cefotaxime #& A2 H 1h 1% - 2= 500 mg/L carbenicillin #1 500 mg/L

cefotaxime timetin fJ WPM F5& Ak » ER(E 2 B | TR AT 4 2 - B8 1 (B H 12 b
GHEBARI R - FFiEfE 2 8 AR IMRY) T g - SEHEREE 1 X -

=~ ERNEIRREE
H{ 0.2 g A RAEZBIRRERET WPM RN 20 g/L BEMERAGEEAL - DUEHR AREHE
REFEIEHI » 158 30 RIBGCHA REMRESE -

Mo~ BEECRERR PCR #7E -

BARAR IR R ETE AVIE RBLEAT & > 77 5] 2L DNeasy plant mini kit (Qiagen, Valencia,
CA, USA)ZH! DNA ; F rolB ER{EFs5 [ » #E1T PCR [ZffE - PCR W) - LA ethidium
bromide 46+ 1% ESEREE KT » BLUV S -

h o~ AENERISTUR R A

TR HPLC 34T /57A A2 B H Wichremesine and Arteca (1996) » FEHUZY 1-2¢g
B BINMRAORAE B - §82 B2 RRARTE - DIFESACEL - IR IR R4 - DAL
HPLC (Alliance, Waters) i 285 {H s fe (£ H 8 (photodiode array detector 2475)43 7 o fEL2E
HTT 82 HA [figH Sigma - &8 LISIHFZ BTSRRI E LR - S2EAVHIE B
A% 2 IR - 1E 60°C HEE T HZNIE 48 h R FTTHSHZEE - (E BUCRET R ZHE -

SR AT A
— BB EERE - BIMGAESSE

DL 6 A [EIRE AR S 2 2 5 1 S SR R MR T A (R Er AE R R AR B 13 > 43 (A
SRR B 1S M A% > HEBRRPERERGEE D) - BEEESEUHER R EE
ANTRELRE R AR Bl - = [ AR B HVERE R DL AR1601(18.3%)H8 =1t AR15834(16.7%)
E1 AR1600(15%) - #ENAIAEA 3 AR © P RIE AR EEARR R SomE L g
R R R R AR A 2R BARAR - ST DA B1 AESE R B A BRIV LR s HX
Ry CT 81 C12 - Bl HYBEFEZ A EE 40-60% » FiiRREHEAR Ry 30-40% - A S SorE 4= il 4
Ff11% Fo R R AR 2 AR BoARER © C7 B C12 thAJ 4% 3 fe AR A A AR TIRR - TERERAE
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10-30%fH - C5 bA 3 FRRAT 1 - # -UA R i i B R A -

F 1. BEHNERTEERE AR15834 > AR1600 » AR1601 (FEIRIRIE A R B HRAR 8

Strains of Tumor Hairy root Tumor + Total Average of
Agrobac- Clones only only hairy root Rooting root
terium (%) (%) (%) (%) numbers
AR15834 Bl 60 0 40 30 1.0
B2 60 0 20 20 1.0
BS 0 20 0 20 1.0
Cs 40 0 0 0 -
Cc7 0 10 0 10 2.2
Cl12 50 0 20 20 3.6
Average 35.0 5.0 13.3 16.7 1.8
AR1600 Bl 20 0 30 30 2.5
B2 20 0 0 0 -
BS5 0 10 0 10 2.5
Cs 40 0 0 0 -
Cc7 0 20 10 20 3.5
C12 20 20 10 20 3.8
Average 16.7 8.3 8.3 13.3 3.1
AR1601 Bl 20 0 40 40 2.2
B2 0 0 0 0 -
BS 30 0 30 30 2.0
Cs 20 0 0 0 -
Cc7 10 10 10 20 1.0
Cl12 30 0 15 20 2.7
Average 18.3 1.7 15.8 18.3 2.0
» BARR AR E AN HERE

LI PCR HEZZE[ARIRAY DNA S5 BAREAAN(E 1) -

< 780bp

1. PCR fg I & B K AE T IRAR rol B JE[A - line 1 @ IEHEMEE ;5 line 2~4 @ FRIE S
line 5 : IEHEFEMIR 5 line 6 - EAEE AR15834 -

= iR E SRR = B T
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W {E A KHYEARFR SR EETE Y TEH RSB WPM RN 1g/L UG MR 5L - R Y
BERE 40 REHEERE - BIRMEN A EEYERYEFEATERARE - 15
MAERE 2 ) EEER A EEYERGEEEENGLER -

HY 0.2 g FyiRIREFE Y& 20 mL WPM B2 ELHY 100 mL =i » R RIFRE=E » 60
rpm ARG 28 TH B2 30 K o 45 REUREAMRAE RARLF - S AT HE i K 0.74g + 0.053g (&
2 ) - REJEREFEEMHER Y 2 EfSEra AN - BN SEYEREE ek
R EIY R -

DL HPLC SRE MRS a8 > R S S MR IR & =2 Bl & 21T 0-156
ppm [&] °

2. SEEMESIAIREE - 2 BEEEE 6 ZARE e R

5 AR

TRINEE ~ (B - 2EERER ~ SRUEER ~ BRI - RIEDT ~ RIEE (2012) SEMHMES HA K
HHT & 858 & BB - M E R PR B IO Eram 8 MRERETI] 237: 335-344 -

"D BERG - SCB U (1999) SEHME A 2SS R A A 5E 1(1): 61-72.

Hu ZB, Du M. (2006) Hairy root and its application in plant genetic engineering, J
Integrative Plant Biology 48: 121-127

Lloyd GB, McCown BH. (1981) Commercially feasible micropropagation of nountain laurel
(Kalmia latifolia) by use of shoot-tip culture. Proc Int Plant Propagat Soc 30: 421-37.

Mikolajczak KL, Powell RG, Smith JrCR. (1975) Preparation and antitumor activity of a
rearranged ester of cephalotaxine. J Med Chem. 18(1): 63-6.

Powell RG, Weisleder D, Smith Jr CR. (1972) Antitumor alkaloids from Cephalotaxus
harringtonia: structure and activety. J Pharm Sci 61(8): 1227-9.
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2016 AMEIRIRF BRI NS Gam (5 —2016 42 9 H 9~10 H

RUFET R
MR ) R bl

LS
EL L S UL L AR 2R B LT T (Yushania niitakayamensis Hayata

Keng F.)220144E5 H A R EMZHEFICEE > SR T ERRE > (£15% > FR
FIRLEE 50.58 g » DASEF2F 5 =Wk et 7577 > #E25/15°CIRE 38273 %#266.8% » —fi
SR ERE AR - T RE B H G SRS ®e > T BEARIRIRSR - &
TLASCRIRERE A R2ME A - BT eF R e ths > IR s oF n e A
B JREARRENE - FEF&E H L30/20°C RS Fir s FEf&2 (@ H i R s e s R Al
EFIE AR - P HEMGT) TR AR R R I T3 F A
TRELEE SRR 30/20°C A b - IN B TR BRI 2 3 oF S ARG A — ERTSOfg e 8 2R
SRR B TR BB S (RS o 0 B - 3 oF T Rt e &5 R R T T BAE B R
HERFFIE -

BRI - RLUATTT ~ FAMEESE ~ STy (BORER - S#5RE

w g

g

E 15577 (Yushania niitakayamensis Hayata Keng F.) » T AL » FrEsfl 5577 B -
SR B T e O > 4= RAURRE FK > TEFRFEMIP A S20-50em A B4 B R ER T
TEARMM T & BRI RRE S » T4 1-3m « 4758 Rl S dliEg 4k > N S8 I a0
AR T 20~50cmf] - BIEEERE 158 0 £ EEEH1,300 m~3,000 mith & Al ST
HHAEY) > TNE RIRTS  UARMEE e i  ERNE - RIUSITEZ DU N4
TIEENT M EEE/ D R ARV e A0S s EmiE v AR E & EIRGEZE - BIEEZ5(2005)
EEUBESHE R IUEITRCE - ERFAERS FOR (HE BT R = V29 2%
B8 RIUFTTRfEaCsfkall BRa HAHFH f R RS Ry S FRVE 4 » Wk > B2
AR ~ R EGEREEE > A B IS LR RFTREHER B AREIE
W= HR WS T RI e A (RIREF 1 - 28T R R LLFT T R IR Wi h

D BT ARG G RE R £ > 26047 BB T T T RS —EL 1 9%
T EAMEE > E-mail: stlin@niu.edu.tw °
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AEFRAYIERAAST B RTERHEL D (42002 5 = 53552004 5 BEEIES2005) » E201447
H S8 B R 2RI 8 17 BT A R EAS AR SR AWTFERI LA I s
T tLFFITRE T TR P IRE AT &N - A S R R AR e R e B v e A 10t ) B
SIFRE - ERIIETTRCAE B R BT 52 -

MR T A
— AR
2014478 F 12 H A AL IR SR 2 ELLFFI TR - Wik SERET - HUES

BEEREAMRER A/ - ERIE(g) REETE(RL/L) » B LS CRIREZ R » fi1%
(A o

=~ RUUEE AR S

FRERELLFIVIRET > DIt AR Vs L ORIR M - 1R20144F 12 B 38274
HETTEEEEROH B $E30/20°C ~25/15°C F220/10°C = & 2 B e Bl » S HAShr » £ ¢ HE 1 6hr -
TEF 122015426 H LASC I fpa B —{1 H ~ Wi{E H 1% - 7y Bl T =R S8 2R 2 3820kl -
R130/20 ~ 25/15 ~ 20/10°C - EFEUREFREA SEEAR - DLSOMfE T f— B - R 8l
SR KB EREEQ 2R ER TSNS T - FREREK RS R o WEEIE T K
KEHAR » BRCHETRFNE » DEEHCHSTE T &8s - #25F
IR EEVAC to2iy ]

~ BRI

FH& R 7 S TR A S B PR A BUSE 2R R 4R DUERI T8 50 T (two-way ANOVA) R E
Ji e B B 2 S P B R LI T 8- 8% 2% (germination Percentage, GP) ~ 3585 72f
H#i(mean germination time, MGT) » ki JJHE -85 27222 £ 50%HY HEL(Tso) © 2B
BRI R H A Al LB RT3 B 0 W 1% DL scheffe g i 722 B2 14 -

SRS im
— ~ RIETITRE T A AR

20144F8 F RS UL I8 E2 8K E R R AWK M EREERILUFTITRUR » &80z ki R B -
PR RE 7y Ry Zeh - BHER Ry 15% 5 B R T AR R - I8
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BRI T H LB (IR D) » AR R B RIE 7-39.955¢C » FRH& S HE -8 Rt I AIER
iR o

% 1. BE TR
BFRAR(%) fETRECm) METaEem) EHEE  FREEL)
1541 0.52+0.08 0.14£0.01  0.58+0.02  45,240+2,480

=~ RIE T A

Ryt MIERIE 2 RILIFTPIE 057 - BIR20144 12 HAH TR 0E » S0 —fddk
ORI - T {E F RGPS RS SE  SRHEE 2201627 H1H >
HEFST5K > BRESEERD25/15CIRE RIS » 566.8% » 20/10°C K> » 60.0% - [fij
LA30/20°C HiH K > £46.4%([E]1) -

80

A

0 100 200 300 400 300 600 700
HH(R)
L. 2014/12/4

L RUEITTHE T R E TR RS F il

FolEHERE T35 2F » JR20154E6 HflE RN S C 2w —E A kA - &YEK5E
ffg » [FIRRE R =fEsOE Z 8RS - Efa—(E H & A E2016427H01H - S
Z2358°K - @R _(E H % > SREZE201652H01H » NSEZFEEERY - drbgid - S
Z1T6R([E2) o M TR R R TR R S 2 3 T LI P i S8 2 R P 38 2 H 8
a7 X
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60
18R Ak 2 A

a0 NS : *.+o-..§
sahsost et -
; : L ’
. oe®00000000? o |
40 ot LIRS & 5
| ﬁ a .- &
e : 7-’! g, a-* ) | B

30/20°C
——118 A-25/15C
-= 118 A-20/10C
=020 A-30/20°C
—A—2@ A -25/15°C

-G 248 A-20/10°C

0 20 100 150 200 250 300 390 400
[! BEEI(R)
2015/7/9%2015/8/9 H

[l 2. T iR i 2 RIS F haR

TEF R SOGE EOR T —(E H - AIP30/20°CIREZFARS4.0% » BIE S 25/15
CR20/10C# - &YEIRERRI(E H 2R T85> PSS m B H =R - IR
TEEIAT RO TR B 5 38 2R S e B A E B3 TR S - 45 R S TR B R
B omfErm AR R R (HE R 2 (R AR ] S S8 2 n s BT B SRR
B(FE) - RETBFERIE TSR 2 3020 CRRA] T8 5% » BB —(EH 2 &
TEFRNLAEI30/20°C F S i 2o —(EDR B+ SRR AR (8 H = SR e
PR OCMEE LR - MERNTERERER LR > SRR -

. B B L T SR () Lt
BN g BREA JER2 [@H

BRI
30/20 46.4+9.6°NS 52.4+6.2°NS 43.6+8.8™ NS
25/15 66.8£6.9"" 332+58%C 48443 6™P
20/10 60.048.8°°NS  41244.8°NS  42.0+15.9™NS

it ¢ DA one-wayANOVA IR7E - scheffe'S51% 2 MEiRE » BIE KA
a=0.05 » /NEFFLT TR R A EIE ORISR » REESCER AR
[EIEG I 2 M E - ns FoRfRRIE AR -

T EF R AR B R T - S22t /A [ H (8l 1) HEgzr e dle
BUNET A RN > SOREORER [ H 3 > SRR RTERT 40K > (B0 R (i
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A% - IEREIRRIBIAR R (E2) - B3 HEBMGT) ZinE @ BUrEiamlln e
R PR LR 72 > [RGB B 3 o0 PR i L ] BB SO R (3R3) > RIERERRZ
FETMGTRE220KR DAL - €8B0R e fRaa & dakd o528 H 8 > JCHfafm — (i H F AR > /)
FR100K > [EIHRFEE R E R » MGTZ REIHERMERI(FRY) » Formifli H Z (B0 R e &
FTRRRE T HEORHRIR SR - (eS8 2f 2 50U -

7 3. (R AR i B S R 3 T (LR T 88 28 2 SRR e

pasiil df | R FFHE | TS0 FHE
e FE ] 2 sk kK kK
R E 2 n.s Aok ok *kk
GRS R < B A B R 4 seskok stk ok sk

if L RETEE SN 575 X [EtEEE 1 - 2 (A ERTHE
HERS 43 B B 358 J% 176 K o two-way ANOVA #7E » n.s © FEAE
(p>0.05) ; ** : (0.01<p<0.001) ; *** : (p<0.001)

% 4. JEtEIE B SRS 2 RIS 5 HEERER

KIEHE JEtE 1 & A et 2 B A
30/20 222.1+8.3 "4 105.6+13.4°8 59.6+6.3°C
25/15 261.0+£41.5™4 80.6+15.3¢°8 65.3+1.3°8
20/10 273.5440.2 ™4 188.5+19.8B 94.0+15.4%¢

£ ¢ DL one-wayANOVA FE ° scheffeS5{% 7 M8l E - BE /KA
0=0.05 > /INEF X F R AR ESHEEERME - KRB UFR
By [ JERENE R B - ns FoRMEREE A0

TSR SFRE DHVRRM] - BIRESEEFR  SREFHR ~ SETFIEAA I R o — B - 88
SFRRENATFZT5E > Hp P8 s MG E KETRIEREM - 55— EE1H
TFGETS0 > BIA7E T3 2 F]50%H) HEY © SoleaniZE(2015)50 MGT R /245 2
YV - TR (R R FBR SR HEAVIEAE » INMGTZAEA RIS F R > R
F AR T3t BRbbd > A TSOR BVRMGTAYFIF © A28 A R I T B2
IRHRIR SR - SETF BRI Rk 1% o BHRE 2 S57 R NI T A [ Bg R LA 5
FUE - IR JETRHVIE T 5883 R AR R SN A IR S A T 2 1057 H 1H Ik -
RBE » AHBFFELATS0Z KRBT g Fea ] e 58 200 3 T LI T 1 S8 2 TR A U
SERAIRS » BERAVEI R R IS M S SF P H B0 IR 3827 R > HiEsg
EFMERENN > AR E IR T3 F
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x5, JETEIGE B SR 2 B EG T TS0(H B Lhfe

ﬁﬁzﬁhﬁ B EEIEE g2 EA

30/20 215441354  558+16.7°B 13.1£3.7°€
25/15 228.0£16.8™4  107.4+29.3°B 22.642.9°€
20/10 239.0+42.8™*  157.4+16.1*B 55.4+13.12€

=F DL one-wayANOVA F57E » scheffe'S51% 7 358iia € » #E/K
#E 0=0.05 > /NEE T AN EEE TR R E - REHE
R BN E G AR R 0 ns FOREEEEE AR o

SER

B - BRI (2004) FUHIEELFHIHE L)  SHE
W - 43 H -

B4 (2002) LI E B2 T ST B R T A B S A LI R A T T
Wgess -

BISE B - BUREE - Bek (2005) TUREGEE LSRG - B
[EERER 15(1): 29-44 -

BRE 92 BRI &3 (2005) LIEGTTRTCZHE - BIEMIE31(S): 54-60 -

Soltani E, Ghader-Far F., Barskin CC, Barskin JM. (2015) Problems with using mean

X
o>
bt
Ul
=
&
oA
g&l{

germination time to calculate rate of seed germination. Australian Journal of Botany

doi.org/10.1071/BT15133.
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2016 AMEIRIRF BRI NS Gam (5 —2016 42 9 H 9~10 H

LB T A B B A A RR T AT
IR Y R Y

S

AT A H AR R IR R BAN R A MR R BRI (E Rk s
BV SRR I RIHERE - 2ERITHORELE - & T EETE - [ EBE A
BUENIER » i’ (Camellia sinensis (L.) O. Ktze.) UK E—{FYIREE - 1 HAR{CRE
H o RIERERPIEMAVERET [ > SRRV S S MERIR(E - JEE Ly A
o N o AN RIEATHEAC - B LR RE Y] - At E AL -

bR T RACREE—EYECE T 2N - R i S E IR o] 7R MOR A Y B EE Rk
R R AR E A TEIE S &R B GHIE EZME R iaftid - ZM T
MNFETEDY) - FPERE QR DI ZR AL P R E T PR A, R IERY B - LRAEES
U HAMeEE M ERAREIELS © RE B IEEE T sk s - fl
H G HA &8 TR S B B B S SO MACRAE (B SR & B 2004) -

WEIEAE PRI A R AR T R R dE Y Fl i 2 — > H e SR IR SR U B4R
e D7 - nI{E Ry RRDDRETR IR AFE IR (MRS AT A S 2003) - WL REE M E
FHILRE & (functional guild) » AIRFIGERE 77 £ ¢ 1. T8 EE(Disturbance group) » FEAF
Bt T > 2.3 BREF(Stress group) » RETHI A= {7 BA ) (stress) Bl (EES (R A 2009
MERIRIFEEHE 2012) - FREBIRTIRENE G 01 - FHE LRI R ESCE B R & - =]
RERYAEREERIE K S - M AR P2 AR A RE A DI RE RV AR

Dabes
— R RERE

Fribm RO - BE UG RE R E RS © 1790 FRCFH
BN 2R ARSI ERHE - HIaR RNt HF(19260)EH " =H&481t
FAZRELE - ALAE 1930 SE(HAMN 5 ) B EMER R - S AREIALR A rEfm B - Z 18R E

D S REFME ERRE L L > 11114 SILHFEHILIEERES 55 58 -
D TR B GRS R > 10066 &L IEE FERS 53 9% -
" EEAfEE > E-mail: fhchen@tfri.gov.tw o
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HRAMEAR > HEEaB8EE R EER -

AR B ETELT By 0.3 ha - JFURFRIE M 20 FAVETRR(LZSRE > 12 2011 FEAZEHE
PURIEAR/INE > 73 F 3 FEAERAEE LA < 1.5%2m > B 3x3m . C: 4x4m) > £
BHRRAGIME - Sl 2 ST - DT AR EDRIE R R R EE  BFERCER
RS RAERER > T RERIR A RE AR 2015 FEEREEEH - & D
APERESFBEMIEL 20 EHVBPAF M - MT RFFEUCREVERERE -

= BRI HEIRREL Sy

RN RV E L B TS IR e B REEAERE > IR 2015 525 9 H ~ DU
2016 = 1 > 5 HEVU{E AEEERESREA > B> C» D) > BFIEGTEM > BN
TREAHIEE > iR ESWE - B 8 SRR L4 40x28 ecm (BT— A E) > B
b2t (E] - & H LR AR FEL¥(Winkler bag) B - MREEHQURTRA - 5L ayis
i H i - AREUEREORTT > EE T -

S S
—  SREEREEE Z ERE

SR RERAE 5 1R 2 BUERNT 51%-79% 2 [E(F 1) > DL C E{KEE (4x4 m)FRAE
A REa S aE - TERNRBRE/ AR - ShGET S HEMIE T - #E2A% E T
FOERERR » B4 RIS RAE - EIFEEEE 362 cm > H1{KE 116 mm « EIEAEFIAI LT
EEMAERERAET - HAT A BAYEIESRILE B B2 & - CEAY 445 -

R R RE 2 SEARE R (R A~C) 20 A FHR(pa D) 2 7 A RIED

Jo P AAE  pER =i A% ] Tt 4R
CGREEE) &% W (cm) (mm) (m?) (m*/ha)”
(D) ¥zl 300+ na?  301.54+19.30 57.35+20.73 0.87+0.63 8,706
(A) 2%1.5m 283 71 349.51£114.01 88.59+34.45 3.35£2.70 7,867
(B) 3x3m 81 79 350317526 90.41+£29.03 4.05+2.71 3,552
(C) 4x4m 67 51  361.56+138.76 115.66+£38.06 5.62+3.54 1,795

D 1E2011-20 124FFAE22 - 2 SebliE 48R0 By BE (7 TR T BT BE RSt 2 N4 -
Y DI B0 BB AT M » FREEBSEELTTES. SH/m » HAE B RBE 52016457 5 Pl -

= BRI A R
(—VEFEZE C W(HRE 4x4 m)BHITERIRE - ETD AR 550 -
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VRS AT B AR i no B PR B T R B8 i (Tapinoma melanocephalum) »
KGRI na P = RO 2 oo Anfe © B2/ NS (Monomorium pharaonis)
(BSR(TL)2.3 mm) ~ KM RHIZ i (Aphaenogaster tipuna) (TL>5 mm > 7 H]) ~ FIE;
TERAIZUEE(TL<4 mm - &5 f) - S TR MR PRI & & (dentritivore) - ¥/
{EFEREEM R - BEEEHER - SE SR AREE(C>B>A>D) -

2. AR B Ry b s R LR MR (Pachycondyla javana) (TL>3 mm » AH) - A1
R ELAE ST (Hypoponera zwaluwenburgi) (TL<2 mm » /Nl) » 5541 C & S ELAIETSA
U (Strumigenys spp.) » Rl FLARS MBI H R VR LI > ((EEFY KRR IEIHR > 51
12015 5 9 HHYRKEAMGHG TR SHERT AR 25 F - 2R -

(D) RE B E:(FE 333 mEiEEM T E » AR AN ERBEEHAZR -

LR R E MR IR R o R A R e i i > R i no i h iy — R
/NERSRIE ~ KMRIERE RN SR - B /SR R AT SR R iR (Strumigenys chuchihensis)
(TL 3 mm)BH#atH B - FPREGIENY B - SMBEUERE - BIBIRLER 7RHY
N

2. RS T 2 BA R IR AR SRS S > S n B TV R S HI RN BLAE SR (/)N
FEMEFEEZ  RFRILIR - /N RS R TS AR TR Y O R e B
TL 3 mm > TPAY) » By eRon o {EORLIMGREF R A VR BR R - PRI A st d)S
AR IR T - SR EIRE R > HEIRAB(E - (2H 1 /MR + BESEENSE &1
B R ERZEREIR > RAEHBEE AT BE I AR E SIS - Bt
HHEHDURAE B R T8 B B i - IR AR L A (P BRI A A - 20 JBR
2 HEARIRAEIERITR - nI{F R PR - U2 HERARRTS
R(EFAETE 2009) -

3. RS MY TR B S S B E R A T I B (predator) SRR iR 0 AT © 8L
KU EATE R IR (Strumigenys formosensis) THEAG K 2.9-3.3 mm » RSERFH
TN LRtz (GEFE H > Collembola) - JASABEIRHENENI I EL N gE LM
RUBSISIEE - BAR ERMWEEIIAE - /NIAYE RESAR iR TEAS &K 2-3 mm >
REVHEER > B E L TFRARY N5 R H fa o 155 NI ERER (SRS -
JEAFHR EVH R EE T EEAGRREE - REEER -

(E)RE A BEE 1.5%2 mIY - REIERE - A EE RS R R A

GRS - R MR Y B TS IR A B ) o I BRRRA Y AR
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AR i ne Ry TUEE R SR ORI FLAE SR (N - EEAEKFBHGISE)

(MiER R E D BEHENFmA G NEGREERCAREEANSRGIE T 20
F o AT ER PR R R - R RSB ERE - K= RERR
(NS ~ MRS ERIZR) - SRRV R B oy i SR B - A1
KRR B JTUEERH S 152(TL>3 m) ~ il FLAS HR(TL<2 mm) ~ AR5 15£(2.9-3.3 mm) »
B RS 8 (2-3 mm) - B RGMIBG T Is gl Bar - EORERICERE
M PR > BESCRFEL S BRI N o N B L T

(LTRSS Z BN T8 A - APRURIEICRE 5 F21% - T8 ibiR 2 Rk
& RN TAE (p=0.015%) HIA B R E N E M g 2 - S i A TR R
Hoop N DAIHERE L H 2 R BT 1 BRI A B E FE A S A R (4 -
Rl THEE P NEBRAN R SRR T B ~ C ZEe g - mgiEEf
WIRESA R I LS S R RH R £ AR AR T A~ D Z& -

5 [ FISTRR

PSR ~ RICE (2003) SVEWEREAHEAE - RH-- M oM R R R - B8
PIRELET] 46 * 05-69 -

PRI ~ EEHE (2012) FREHILAEY RIS T -5 - (BeSsH] - 258 ) - 17
Bt Z B R A YR RE L -

FES ~ BRERE (2004) [HUGHFHSEIIAREER NAVRTITHIERAY MRS - 18 SRk
5t 29:8-29 o

ERA -~ (IERH ~ MR ~ SRATHE (2009) TR EEBEREH KSR ETEm - TTEEREE
Z B g RAT -
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% 2.2015 59 F 2 2016 £F 6 FAAIE LR S MIEIE R E 2 SR EER AL -
(i BEELE PR D RE R (T 1A S )

Huts

BE  D.(05m) A.(2x1.5m) B. (3%x3 m) C. (4x4 m)
%) _ 2 s \
i ZH T i FARE
LB 8,706 7,867 3,552 1,795
subfamily species (m*/ha) ’ ’ ’ ’
F#EE£(Disturbance Group)
L sg g el e L (E)D1 D2 (&) A1-40 A2-87
Formicinae Paratrechina flavipes
HIEETSRl EpEE RS (5)Al-118 (5)B1-39 (#) C2-16
Dolichoderinae Tapinoma & Cl-11
melanocephalum ) 51291 6C 516
FBETER} s PR (Fk) D1 () A2-121135 (&) B1-39
Myrmiciane Strumigenys A2-87 (B) B1-7927
chuchihensis
/NER R #FDID2  (H) (Fk) Al-40 (fk) B1-9,27 (Fk) C1-2,9
Monomorium (#)DI1-23 A2-87 121 (%) B1-16 B2-40 C2-16,23
i . (%) A1-127 A2-20 (%) B1-6 27 39 40 (%) C2-16 23
pharaonis () A1-40 113 127 B2-14 18 () C1-2 C2-23
bk B 57 (#) D1 (Fk) A1-4044 111 (Fk) B1-40B2-10 18 19 (k) C1-5 9
Aphaenogaster () A1-40 43 A2-20 (%) B2-40 C2-30
tipuna 87 (#)B1-271239B2-2 (&) Cl1-29
14 18 40 C2-16 23
= e S S (k) D1 (Fk) A1-150 A2-147 (%) BI-12 (k) C1-5 C2-30
Aphaenogaster (£) D2 (%)A2-20 (%) C1-29
takahashii (H)AL-118 €2-23
Wi EREEL(Stress Group)
TR} 7, R e S (%) DI1-2 (5) A2-20 (5) B1-40 (&) C2-23
Myrmiciane Strumigenys
chuchihensis
SRR (%) D1 D2 (&) B1-39
Strumigenys
formosensis
SRR TR S0 (%) Dl1-1 (k) A2-135 A2-87 (%) B1-39 (Fk) C1-9 C2-27
Ponerinae Pachycondyla javana (%) B1-20
I F A s (#)D1-2 (Fk) A1-44 A2-87  (F%) B1-9 B1-39 (Fk) C1-2
Hypoponera
zwaluwenburgi
&AL Rl RS AtE (%) B1-39
Proceratiinae  Proceratium itoi
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2016 AMEIRIRF BRI NS Gam (5 —2016 42 9 H 9~10 H

AW Z AR TR B B B AR AR

BRtras Y RETGEY SBEELD ZEE ANEEEC ARECE’

4=

AWk AN AR EELY T K& (Convention on Biological Diversity — Conference of
the Parties 10, CBD-COP10)Z#28 (% K1 H f%E(Aichi Targets) ) » PR EEK ~ @I, ~ BIZRF[H 7
RIE » SRRV RN TAE - DU R BV SR EnT IR 5 Bl bR (R 2R MY
#45(CBD, 2010) » —J71H A DABR AR B AR <5 ~ BZR ~ @I KAV ZEENIRE
AR+ ZARA] DU & BRI - HHEE RE TR At S LAV AR S MEBE 1 F IR A S A Y2 1%
PERERAIR DN » V)11 B3 (Biodiversity Indicators Partnership, BIP) /i Bl = EfE
STAGTE 2020 FREERCEE A HARHYAERSIRGE - IR (AR AR V) 2 B e fa i ay 38 e B s ]
551 DU BT & RIS AR SRR AR WA R P A W 2o AR MR AR RE A LR
VIR BRI S R B LA FAYHERE

BRI CBD Z 474V » AUz s - (B FR AT & Bl A4 SO
T RN AV SRR E LIE - JIsRBEIR S EAOR - A By A RRER IR K &R
A7 ERTH - AL > RIEE R EAR ~ kSRR I E Y SRk B R TEE =
INEER - M fmZest P be Bl KA A A T T O SR B T L R AR V) B
ELHIE SR 25 245128 DA N % TaiBON (Taiwan Biodiversity Observation Network)e TaiBON
HReS BRI L2 VIR B IE R R B » S5 B AR A B s T
Al {cHE BIP VARV SRR M FE AR S8 R AR BLAC g » T T R A SR AT B 2 S 48
ZHE RN EET S AEEAT » (FERE M BRI AV i e 2 B L » WA FE AR AR A
ZEE -

AN - FEAYI AR R IR BLE R B & U7 - N R B 2t & i g TR &st
HIEFIETTEREENER - RESE /B BLUOR ~ AR =45 AE - At -

D EILGEKEHMIBEEE R 2 > 10617 SALHhIEEENTERRIUES 1 55 -
D TR R B G ERERFT 0 10066 S ILH T IEEREIEES 53 9% -

Y BN REAE YIS ETE L 0 10617 G IET PR LTER TS 1 5% -
" EEAfEE > E-mail: chiaoyingchou@ntu.edu.tw o

D g AR AR ST L 11529 B LT RS SIEIF g — B 128 5% -
Y BN R ARBEYERE 4 0 60004 ZEETIERIFRS 300 55 -

131



A% 75 2 S B N AHRATE R~ RIS AR A 5 SR - S EB R V) S B Bk
RO R B AR ERHE TR R IER AV SR AR i B LS, -

AL > TaiBON E# V) S MBI T R B B ezt 2 8k - sHEE R %

PRGBS R E  SRMBEEN TS DHEREIEERIT G &M ~ iR k&5
(Measurable, Reporting, Verifiable)#y MRV JF Al « AR 5 57148 TaiBON A2 R M FEIE
B FELIEA B A SRMIEIERE ) 55— J7H » AU EEHRix i 2 #
BB R ERHE R - IR T R R B R B BT

YIS REMNERE R E IR E

TaiBON “E¥) 2% B MEFE A A - (i BIPQQ01 DB F 4 AE Y S e M fa i s f Bl
B PTEREATE S T8t - BIP AVFEITES R TE I & SO MR - {0 EFR ATREY
i - BRE IR - fafiat EBLAEE - WoRFEARAVE G B B B L B IR -
75 iR AR 5 2 ARV DAREORFEATSE 2 7k &1 - BIP FVFE IR AR E A ST E
[EIEREACZ AT - (E 20 BT e B R A BRAH BRI AR & - ISR Bilda T o

INIEE > TaiBON A:412 E MEFE A A BIP 2 e s 2ur > - DUS 4 H A Bty
Gk 4 5% I H £ (Sustainable Development Goals, SDGs) R fE RS R A - RN EAHY
FEATE LR S NEE AV FE IR R di ] - i B FaAs T LAk T P U A T 1y BB (B S
[T ARG Bl - SR AV SRR - (ERIEIRESR - N - 5t
FOTE S VAR - 41N E 1 F e

PR A 1 T,

v TR
s A TaiBON
ST b S B A
ke SEREE .
e e
wEYE
e HEEL
EHIE ] S EiE

EEREE

7

EETA

RCERSNEDE | Emam |

3
o
[}
in.

1. TaiBON Y MEE IR 4 e
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B BNSMEEERUEEBL TR - RIS E 2K - BIRLIUREZR B+ —E
1SN VIR EE 2800 - B SRR AT E I N B AR RSP S S A =N
BRATEIE 2 ATREME - EESMVTEAE M ARERIANEER - RIRHSER B RV AT - BN
A NIRRT BUE B 52010 2 BENT 13 THAM SRS ~ /K E(2003-2014)
BC& SDGs FrétfEny O THAEYI AR MARRE <k 3 R FEAREL 103 THITENE T T R P EH
T TR ETR(Key Performance Indicator, KPD#ET Thaas - AiHE EEINIMHARBIIISE -
VI e B A TR BRI - B > BB Ba G R A] - I THEIEAYEY
i BgsT - W LAEYISARTERY T8, R&IA - TaiBON AV SR ettt e £ 2
3 Ry TR B S T T HE T S B AR BRI T AR H - KR BIP Frid vt
84325 R (PSBR-Pressure ~ State ~ Benefit ~ Response)(BIP, 2014) » AR ISHEEEE T » IR
MHEAEHERE - 1% - BB ERERBN N EH - DIRESENBUFET - St E
fir ~ NGO WEZEEFE GRE 2 iR DS e S 20T E AN - m&DlE N 2k
MR EIVBIZR A AR MR R ZE - 41 77 THEARREIEEE A 2015) -

AR R AR 2 37 520 - FESH G — TR R i S # ~ €% - PSBR
TR~ BRI ~ FEIRAE AL L EERR LB L - P ER R A EHAR - P e
Y SDGs HAFE ~ KT ENAEYIZATE T E LIFHE S/ VENS - ETEEEE Y]
it - TR ENNS - AEKIBIETEAERAE R GBS E A - Bt
B~ T e B F B R T A R SR R T AR B R B RS ) S B Y O
e - FEt B A ERMEAER - MO A UK E B RIEIE A4 - RUKE S T 2N
AT ARV R - HALAsa(L ~ Brig A K ER EiEIE » EEn 8 LEX
TR E R I A M FH AR -

GRYIE 2e e W= TG hL =Y A |

ES RV RA R I R AR SR S A B A BB P ey B RT3 TR
BREAREE R e o RSt R R A E R R -

Bt T R TR AVERIE H A T E R AR i — (I A WERE I A i AR
Bifte UErT PARCC BRI E iz B2 - S —m e AR NEA /7 &R
SEERELSE LN TR SR ESE AT RV E R R & R R I H SR ER 5 = m
so L RISV E R AT (38 2 Be T A B — 2 BARE(E - B R I B B g
o B E S Rt B R R BRI PEE LA - A58 > SPETEE E A= mREHX

%
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ARIAETHIE R - KR PARCC Bt anE SR AT TE R EIRIX - TaiBON i
PARCC Bftm Bt RN ITA » L E R E %t - PARCC HLBEER ke
14 (Precision) ~ #EREM:(Accuracy) ~ fXF M (Representativeness) ~ 5& %M (Completeness) ¥ EL#
4:(Comparability) » Ehin B iz iHA0 TE 2 B -

S BT
CoRAH RER. o BRI
l gﬁﬁéﬁéﬂ — EENERA T
—— TEAr? Ejeh e RHAEHI
FoRHLY =
i v Yes
] : S
o Ep o BEELEHE
EhEHEH whi? LT
MR No
vYes
EEH 5 N
PREETE S e N ERE(LENDIE
Data Quality Assessment BEMITT AR =
| | |
¥t (Precision) SERfEME(Accuracy) %4 ek ELEEHE: (Comparability)
S AR ERIR - | - AR e (Repr i ) (Completeness) - BUEEEERTR
2 - RHSLEREZEN | - #EIERERER - AXEEESS HRIEEE A/ T
- B BRERRAEE bastizl R ER T 5 EEEETT R J7 i) LT Ly S
(Standard Deviation) - Bifir: fHEEH% (B FI b ~ 2= - AR eE—E?
F4rEE% BRERS M)A - RMZATEA |- SERCHREES
| WErER - —Ez
[
R I E R
‘ : | —— \
PREH  BEEER BMER MR BMOmR MOGER GEERAHER
\
| |
Rl

2. TaiBON FEHE TR Z Bl B Atz i

PARCC &RtinE izt B Milg e - S5 — PSR E A& o By " V&R
M BT IRAEIERIRE ) WO - B T ARWIERIRE ) B - R - B
ZE B SN T AR ) TR YRR S - T REEREN ) EERY
HGERESR SRR E - AR EERHMEYIE AT 2 SRR - T 2R &
afl EEEHEEEEE A/ N AU S s T IFRETERR . BRI B Y
PR

FPREREESH T AEYERRE ) ZSBIE BT PARCC BFA - IR
sHEFEA] TRENE ) 2SEt ik o g P TEFEENEEIEEEREA 8

134



{E MRS THE R ERR = (E - BN A T2 S BRI HE B ST S B E 2 [
MZERE > (FRRVSEHE R HE R EE - (AFNME R T EFERE T AR A R ET
FUHS (I ~ ZERIMEE RS IR - 5o B C TEF BB R Gw SR (EHIT Y
G DURGEREE A R B B AR AR - thitd C TR RIS S
Z BRI — 2 - SRS R AR S 20— 20 - RETE R &R iR
B ITEIYERITEAN—EUE - BE RSO ER B A — B AP - BIAT4RE &
PARCC s RIHVE I H ELA T SRR H & BHElpdateiz® - DR RSTHER
SR HEDRHE 2 PARCC sHE&ER - 5540 » T IRAEYIE IR ) 2 PARCC 734 H AR
FEARH & Tafam o

&

AV BTG R LAV ER 2R YIS RS B HIEES V) SRR &
EBRTTACIR » DA el A=) AR M IR B BRI - TaiBON {5 BIP HYAEY) 2B MEHE
RN A VAT E R Y/E 2 P R =t b e ot ok =y e
RIHIE BLRIAR A > SRR e e [E e ~ BRATA R ~ FEAREE Ay Ak ke
EIFAESER M - EG > B AETHIETE © [IEEAGERIIH] I RRa T LS Y ik
MHERAEZEAE > DUs e R B A - S » TaiBON #%E#% PARCC &
Kl EEFEREAT - R E R ] - IR BRI R A RIHVEHI R e s -
FERHRIBERE RN 24 - /RIPHFFEIETER RS - 200t - A REMEIRTS
Rt AR RR B EIR 2R8I S B a5 BRI

5 | SCRAGE AR )
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2016 AMEIRIRF BRI NS Gam (5 —2016 42 9 H 9~10 H

LI EYHEE =R
2R D BRI

S

RIEEBIEZ B EYPIERIRIR  BUEER - HEEYEE AT
A B EETE VAR SR R HE - 281 > H ATEY s U R AR IR BUS i A SR s R
Bz » AR SR EAVPIEEAA —E B R BN B R &

B (BRI 1992) [Nt —E AR L TR R E B S A Y e B
e — 2 B RAVEE TAE -

HHR R LIS RS ETHE4RIGHY - PRIFGEEBERREATRERE RS > &
AR BAE R FA N Z2 B2V 2 R LAY ST - ARt EZREH UL E=2 2014
FREEHEE K 2015 BRBFBR 2V ER > 5IASTEA RIS - EITHEASH
HYEREE > WETHRTENERE - SR P & E & (L E(Prunus campanulata)Ba7 G E HIHY
PR S BEE - (FREHRIRIET - LA ER{ER HE LAV EE S -

Vabcs
— ~ BRI L KR A T A

LB EY i 2 Hh B A S 20T EL L1 600 ~ 1000 ~ 1400 K7 1800 m ZE AR [/ = AT
B - BEAES 3 PREIEFHERA > B UEIERRTER R R 1 ARIE 2 A > 5l
1€ 2014 5 12 HBR4G > & 10 ReE—20 BEEHEHAEEA 13 RevsE  F
2015 &z 2016 MFEREIIE R - WEED R E RSB EAC sk sk B/ NRPREE R - Pl
S 7 =R R AR IR 4-6 (B B E R R HEE SR8 nIGaTERS L  BRE IS EL B & RARE
TEFR A ~ BRI~ safEICE A L AAEIHTRE) ~ BB T 2 A DA BT
FT5E) B AC > MET B ER(EFATE S LAy SR BG R - TESF B H T R b Ry A T
27 Alburquerque ZEQ2008)WF5esi s - RHEFFAR HIHER B 40~50%(CF iR fL 2
2R EEREE I - TR BE H B R aa EH R R G e B o Ry H 30 -

VBT AR A AR ISE 0 10617 ZALTHERTERRTUES 1 55
D MBS AT 2 EIFTE > 10066 Z21ETTRTERS 53 9% -
I BB BB AT - 10617 ZALTHIELTIERKIUES 1 88 -
WEN{EZE » Email: esclove@ntu.edu.tw °
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=~ Ve E A

s E ] RIS ForeSar model K ForcTT model f 1 #4415\ North
Carolina model J7 Low Chilling model (Chuine et al. 1999) » 3fi s A =0 85 > DI
FIA TR &8 (2 Hr A AR ERS R B

= R T A

SR — AR T SRR 2 R A I B E IR PSR R
(chilling requirements) 4 & 75 & (forcing requirements){fy — A 5 (e A T —
FRERIFITE FIR - 3BR2% Cesaraccio %5(2004) » LTI H IS RIS H fIHI AERE 1
SRR B - SHE AT

2?’=1|dpi - doil
N

Ry Ry TEMIERZS - dpi ReTEAIIH - doy Ry BEIR I - N ACRACTE - TR -
TR T B CHF R S B PR -

RA=

&SRB A

FrABRER T T SRS R e BV I B n F 2R+ » NI RE Yt
ANLURE BB A - SRR S S I B AR EACSRETR - 2015 BE88AE A5 12 HY
JmEZ 2014 FF i 4°C 0 [ 2016 £ 1 ALY BZFE 0.7-1.8°C » BIR 2015 BE3RAEAYIE
ARG o BB AR AR 2016 AEARIEHGHIE 600 Kz 1000m HYTEZFBRZY K AE
[E12 2015 FEAEMR 9-13 K - {HBHTCIF EZEEEIR A 4241 1400 Kz 1800 m S EEIE -
TSRS SRR A B BIE A AT RS S AR iR AT R RS I A

JHIER ForcSar model 52 ForcTT model 85 TEH] 2015 K7 2016 FEFEZFFAZL R, BB H
HHAY4E R » ForeSar model HY)f S EhER S B & (EEV]N - i ForcTT model HYF I
SR > FHOHIRRZE Bl N » AR IO R EEE Y 4 R (e BB AL RAEE A B F R TEH]
a7z o ZA1M > B ForcSar model &z ForcTT model £ M FHMIFRZ B RAYS 8 - —F R
FERFFET A LERHY 600 K2 1000m {ESRHAC I » FEUIER 7T 73 Al = 6-7 K Fe 7.5-8.5 R(F=
1) - IEERSRE L AR B R B H A WS B A TR K E -

TEATEBAHIE T > BYMEE85219 North Carolina model % Low Chilling model &
TR RTEIE AT 1000 2 1800m HrE A SR SR BRAR AV TGRS/ )N - {EAE 600m (K&
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POEATTEAER AR » B S Wi 2 TR =0 18 A I & B B LA A E A C 2 BRI A
THHI (3 1) < % 2L Low Chilling model Ry EABE(E (& TERESE YR EHIE N 1 3°C - P
fi¥ Subtropical model 1 IJFEKF 600 m B HA & Y TRMER 2R B 8-12 RFFERZE 1 K -
{EANSZ MG AL 1000m DL R FUAER S » SEURIE A ROt E R 2 s U G
e REENATEEE - FUEBHOTERIR 2 (G 1) - 5E3%4 North Carolina model ~ Low
Chilling model 5 Subtropical model 1 A EIEIHYFIT - KA [FEDRE HEEN 2 TREEE
SAHAYE] 7T - $2H Subtropical model 2 » H¥SEIGIAITHHIEAE 0-2 K » BIZREETIVR
fHiE 2 Subtropical model 2 [&)Z 4 A 8K 22 HR IR LT EAE R B Ay FEOH_E (R
1) o TERSACHAARE ZORERGS SR 71T - DA A FERRACHF 2 BRHY 600m Sl » {£5 8 4
RARRAY ForcSar model k2 ForcTT model FERIERFE Ky 6-13.5 K » 5 50H 2 TR
Subtropical model 2 FHE(EEFFIZLHHA% » B LPA ForcSar model B ForcTT mode TE R EA
HEA - AIlgEfR TR A (R 2 2.0-2.5 R(FR 2) -

% 1. JEFA EEAR FEUEIE(Prunus campanulata){EZF BRSSPI ERZZ R

ForcSar model ForcTT model
Elevation North Low Sub- Sub-
(m) SRS P B e Carolina Chilling tropical  tropical
- model model  model I  model 2
-025  -0.185 -0.12  -0.05 0C 5C
600 14.0 8.0 8.0 6.0 7.5 9.0 12.0 8.0 1.0 1.5
1000 17.0 12.0 9.0 7.0 8.5 10.5 3.0 2.0 5.5 2.0
1400 7.0 5.5 3.5 2.0 4.5 6.0 3.5 2.0 25 0
1800 7.5 4.5 0 1.0 4.5 7.5 0 1.0 4.0 1.0

% 2. JEAAEIEUR TR E(Prunus campanulata) B BE H EHI IR RE

ForcSar ForcTT Subtropical 2 Subtropical 2

Elevation model model + ForcSar + ForcTT
() T R URE T SORE
-0.25 -0.185 -0.12 -0.05 0C 5T -0.25 -0.185 -0.12 -0.05 0C 5C

600 13.5 11.0 8.0 6.0 75 9.0 2.5 2.5 2.0 2.0 2.0 2.5
1000 13.0 11.5 9.5 7.5 9.0 11.0 0.0 1.0 1.0 2.0 1.0 1.0
1400 6.0 4.5 2.0 0.5 30 55 1.5 1.5 2.0 2.0 1.5 1.0
1800 7.0 4.5 2.0 0 35 95 0.0 1.0 1.0 2.0 1.0 1.0

KiRbtsein  HR LI C RS YR AT % S » —fie & Y ForcSar model J ForeTT
model 2 “HURIFEIULAF M ENRORTE K - I AS LT CEF AR S R H B
TTERTEM] » SR EEE Y A FERE T North Carolina model 5z Low Chilling model HIJ“f 75

139



IR & B RIS TN > AR e HEY 215 Subtropical model 2 7 & &Y
i BB R B CHY 2 TE R K B R HIBEAEI A -

5 [FSCRR

BRI (1992) B ASAEHLHAIEE TR aPIS - PERLEHITE 4103): 251-260 -

Alburquerque N, Garcia-Montiel F, Carrillo A, Burgos L. (2008) Chilling and heat
requirements of sweet cherry cultivars and the relationship between altitude and the
probability of satisfying the chill requirements. Environmental and Experimental Botany
64(2): 162-170.

Cesaraccio C, Spano D, Snyder RL, Duce P. (2004) Chilling and forcing model to predict
bud-burst of crop and forest species. Agricultural and Forest Meteorology 126(1): 1-13.

Chuine I, Cour P, Rousseau DD. (1999) Selecting models to predict the timing of flowering

of temperate trees: implications for tree phenology modelling. Plant, Cell & Environment

22:1-13.
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